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ACCURACIES 


ON ORDER OF 1 PART 





IN 10 MILLION 


required for portions of G.E.’s 
ICBM ATLAS Guidance System 


pi an ICBM over a > 5000 mile tra- 
jectory into the target area demands a 
guidance system of unprecedented accuracy — 
and this is the calibre of the electronic system 
General Electric engineers are creating for 
ATLAS. 

But achieving designated accuracies and 
reliabilities in the laboratory is not enough. 
These high standards must be maintained in 
actual operational environments, with virtually 
no interruption or degradation. 


CAREERS IN STEP WITH THE FUTURE 


Engineers who join the Missile Guidance Prod- 
uct Section of G.E. are doing more than hasten- 
ing development of one of the nation’s most 
urgent programs — guidance for ATLAS. As 
Manager of the Section Richard L. Shetler 
states: “With this job behind us, there will 
remain no significant obstacle to the practical 
guidance and navigation of other space vehicles.” 










General Electric 

Guided Missile 

Control Facility © 
WS107A-1 


PROGRAM ACCELERATION OPENS UP 
POSITIONS AT ALL LEVELS IN: 
Systems analysis, evaluation & integration 
Systems and component reliability 


Transistorized circuits, pulse circuitry, 
IF-Video circuits 


RF and Microwave components & plumbing 
Communications control devices 
Doppler radar design & development 


Digital data processing techniques, data transmis- 
sion involving D & D of ground-based & 
airborne antennae, transmitters, receivers; 
application of transducers, transponders, etc. 


Test operations, including planning, range instru- 
mentation & test execution; development & 
application of automatic test equipment 


If you feel that your special skills and interests 
fit you to work in any of the above areas, why 
not write us in detail? Qualified candidates will 
be invited to visit our facilities to meet with 
technical managers and gain first hand knowl- 
edge of the living advantages of our locations 
at Syracuse and Utica, N. Y. 


Write in complete confidence to Mr. E. A. Smith, Room 2-K 
MISSILE GUIDANCE PRODUCT SECTION 


GENERAL @@) ELECTRIC 


Court Street, Syracuse, N.Y. 









Gyro Field Compass 


A general-purpose ground-based direction-finding 
instrument, designated ABLE (Autonetics Base Line 
Equipment), provides gyro compass readout through 
standard transit or theodolite to aline missile laun- 
chers, mobile radars, or other angle-calibrated equip- 
ment, 

With minor modification, ABLE can be adapted 


for automatic angle reference in an integrated system 


| to permit fully automatic alinement between the azi- 
muth axis of a radar antenna and itself to achieve a 


drastic reduction in time required to put the equip- 
ment “on the air.” 

Specifications include: Type. gyrocompass with vis- 
ual readout; accuracy, comparable to celestial methods 
under tactical field conditions; life, critical component 





rated at 3000 hours; alinement time, less than 0.5 hr. 
at 30° Lat., 1 hr. from 60° to 70° Lat.; specification, 
complies with Mil-E-4158A; power, 110-120 v, 1 or 
33-phase, 60 or 400 cps, +5%, 200 voltamperes; 
weight, under 100 lb; temperature range, —65 to 
+160°F. (From 2-page leaflet, Autonetics, Div. of 
North American Aviation, Inc., 9150 E. Imperial 
Highway, Downey, Calif.) 


For this literature circle 101 on inquiry card. 


MA “Subscriptions” 


Military Automation is mailed without charge to 
qualified applicants who follow the instructions pro- 
vided on page 2, at their business address. Back copies 
cannot be furnished, and articles will not be reprinted 
except in orders for 100 or more, for which the actual 
cost of reprinting will be charged. 

Mailing may be made to a military billet address in 
lieu of a name, if the application form is signed by or 
at the direction of the commanding officer of the ac- 
tivity. A description of the billet duties must be given 
to assure circulation auditors that the recipient is a 
qualified addressee. Application forms, properly ex- 
ecuted and signed, are equivalent to money payments 
for subscription type magazines, and your care in 
filling out the questions asked is respectfully requested. 
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Sy Gives Graphic Picture of Your Opera- 
tions — Spotlighted by Color 

Ny Facts at a glance — Saves Time, Saves 

Money, Prevents Errors 

¥¢ Simple to operate — Type or Write on 

Cards, Snap in Grooves 


xr !deal for Production, Traffic, Inventory, 


Scheduling, Sales, Etc. 
vy Made of Metal. Compact and Attractive. 
Over 250,000 in Use 


49” 
Complete price including cards 


|FPEE| 24-PAGE BOOKLET NO. MT-20 
tice sl Without Obligation 


Write for Your Copy Today 


GRAPHIC SYSTEMS 
55 West 42nd Street @ New York 36, N. Y. 
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AVAILABLE 
in the 
SUBSONIC 
RANGE 
0.5—2,250 cps 


| at Vale) a-laal | om 
Ulairener— 


RESPONSE 


peay Ved), te 
SYSTEM 





Product or 
Network 
under test 





LF-2 
(LF-1 may 
also be used) 





foe G-5 
for 


@ analyzing frequency response 
characteristics of 
@ servo amplifiers @ filters 
®@ acoustic reproducers 
@ transformers 
@ hearing aids @ shaker tables 
@ locating resonant frequencies in 
mechanical structures 
Serving as a frequency sweep source 
and synchronous selective indicator, 
ihe G-5 and LF-2 or LF-1 form a fre- 
quency response tracing system in the 
4 SUBSONIC range ... are invaluable in 
bs testing networks and devices which 
tend to produce distortion products, 
where hum and noise are present, or 
where measurements through large dy- 
namic ranges are necessary. 
Shows single line response to funda- 
mental frequency only, discriminates 
against noise and hum, has virtually 
unlimited dynamic range. 3 sweep 
widths which may be centered at any 
point in the range from 0.5-2000 cps. 
Scan rate of 10 sec., 2 mins. or 16 
ws mins. Analyzer 1.F. bandwidth 
1/ intone variable from 0.25 to 12 cps. 
/ 


Write, wire, phone TODAY 
for information, help on 


PANORAMIC | 


ems, of new 
RADIO PRODUCTS, INC. 


— 
Se 





copy 
CATAL DIGEST. 






Also ask to 
be put on 
regular 
mailing list 
for The PANORAMIC 
ANALYZER featuring 
application data. 


PANORAMIC RADIO PRODUCTS, ING. 
518 So. Fulton Ave., Mount Vernon, New York 


Phone: OWens 9-4600 
Cables: Panoramic, Mount Vernon, N. Y. State 
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Xerox® COPYFLO® Continuous Printer... fast...c/ean...versatile...economical 


copies from microfilm or original documents at 1200 feet an hour 


The Copyflo Continuous Printer turns out 
beautifully clear, right-reading prints of 
engineering drawings, letters, charts and 
other. documents—4 to 11 inches wide and 
each precisely like the original—on plain 
unsensitized paper, transparent vellum or 
offset paper masters, at the rate of 20 feet 
a minute. This is the equivalent of a full 
844” x 11” copy every two seconds. 

The Copyflo Continuous Printer repre- 
sents a revolutionary advancement in the 
universally accepted, dry, electrostatic, 
photo-exact process of xerography. 

In the Copyflo unit the xerographic 
process is continuous and automatic, in- 
corporating all steps in one complete cycle. 








- 


Copy 1200 different documents per 
hour—a print in about 2 seconds- 


2 








Each copy precisely like the original, 
reduced, enlarged or same size. 


Available in three models for specific 
applications. 


Copyflo Model No. 1. Reproduces single 
copies continuously, up to 11” wide, from 
35mm or 16mm roll microfilm. 


Copyflo Model No. 2. Reproduces single 
copies of translucent or opaque originals, 
at ratios from 46% to 200% of original, to 
a maximum copy width of 11”. 


Copyflo Model No. 3. Combines all fea- 
tures of Model No. 1 and Model No. 2 
and is interchangeable from microfilm to 
original document operation and vice ver- 
sa by a single control lever. 


Vv 
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cdinay 
’ pare’ Paper : 
Unnecessary 


Made on ordinary unsensitized paper, 
vellum or offset paper masters. 


WRITE for further information about the 
Copyflo Continuous Printer—the new di- 
mension in copying from originals or 
microfilm. 


THE HALOID COMPANY 
58-204X Haloid Street, Rochester 3, N. Y. 


Branch Offices in Principal U. S. and Canadian Cities 


HALOID 
XEROX 


EN) 


Sensitizeg 





Low cost—proven savings to 70% 
. . . aS much as $100,000 a year. 
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Pa. Printed at 1600 N. Main St., Pontiac, Ill. 

Accepted as Controlled Circulation Publication 
at Pontiac, Illinois. 


Richard Rimbach, Publisher 


Claude O. Morrison, Editor 
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ss Dc 77 NEW 


Mee MULTIPOLE 


PDM TELEMETERING 
COMMUTATORS 





45 contacts @ 20 RPS 
90 contacts @ 10 RPS 
30 contacts @ 30 RPS 


(Only 334'’x 35’’x 6/2" for 4-Poles) 


Featuring: 


LOW NOISE — 20 microvolts into 
high impedance. 
LONG LIFE — 500 to 1000 hours of 


trouble-free operation, 


NO BOUNCE — bounce-free through 


entire life. 


Precision Design: 


®@ Brushes supported on jewel pivot bearings. 

@ Brushes rotated by a 400 cycle, 115 volt, 
single phase 20 watt synchronous motor. 

@ Commutator fully undercut between seg- 
ments, internally segmented. 

® Cylindrical sections present only highly 
polished precious metals to the brushes. 

® Internal wiring Teflon insulated and 
shielded. 

@ Entire case hermetically sealed. 


Special Construction: 


The multipole 45 x 20 and/or 90 x 10 PDM 
commutator is the newest IDL high speed, 
long life switch. Note these special con- 
struction features: 

@ Factory alignment of inter-pole phasing is 


rovided to meet the IRIG Telemetry 
tandards. 

@ Pulse segment widths of 700 micro-sec- 
onds is a typical value for IDL manufac. 
turing procedures. 

@ Pulse rise times of a few micro-seconds 
indicates the cleanness of ‘‘making.”’ 

@ Either shorting or non-shorting operation 
can be provided. 

®@ All contacts can be made available at the 
connectors for any desired external inter- 
connections. 


® Designed for missile and aircraft environ- 
mental conditions, 


Write for further information regarding 
Specific application to your requirements 
INSTRUMENT 
DEVELOPMENT 


LABORATORIES 
INCORPORATED 


mF 


3D 
Kmemmaadl ty 


An Affiliate of Royal McRee Corporation 
* Mechanic St., Attleboro, Mass., U.S.A. 
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Editor, MA: 
The November-December 1957 copy of MILITARY 


AUTOMATION came to my attention recently. | 
think the magazine as I now read it should be very 
important to members of the military as well as to 
those in the civilian plateau who have to do with high- 
level military discussions. 

I want to compliment you on the contents and 
articles written in layman’s language, quite under- 
standable to men like me. 

I am wondering whether permission might be 
granted to quote from articles in MILITARY AUTO- 
MATION in the magazine that is published by the 
Navy League of the United States. | am president of 
the Massachussetts States Navy League, and would 
like to quote from your magazine when we have our 
officer’s luncheon meetings. 

H. A. Wansker 

Director of Government Relations 
United-Carr Fastner Corporation 
Cambridge, Mass. 


Your letter is deeply appreciated. Helping to im- 
prove the lines of communication between technical 
men and persons of policy-making responsibility is an 
important part of our mission. We will be very pleased 
to have you quote from MILITARY AUTOMATION 
articles either verbally or in print. 


Editor, MA: 


Your article describing the TE-61 klystron tube in 
the November-December issue of MILITARY AUTO- 
MATION credits Bendix Red Bank with the design 
of the doppler speed control radar being used to con- 
trol freight car speeds in railroad classification yards. 
Although our company has designed a klystron suit- 
able for use in such applications, the equipment itself 
was developed by several railway signal and control 
companies. 

It will be appreciated if you can publish a correc- 
tion in your next issue giving credit for development 
of the entire system to the proper manufacturers. We 
wish to thank you for running the article and sincerely 
regret any inconvenience you may have been caused. 

J. H. Moor 

Red Bank Division 

Bendix Aviation Corporation 
Eatontown, N., J. 


We regret that the companies who developed the 
control systems using this interesting radar were not 
given proper credit in our original article. We have 
since learned that at least two companies have de- 
veloped similar systems: The General Railway Signal 
Co., of Rochester, N. Y., has designed a radar which 
uses the TE-61 tube. The Union Switch and Signal Co.., 
of Pittsburgh, Pa., has developed a similar system 
using a Varian V 154 tube. If other manufacturers of 
this type equipment will write us, we will be pleased 
to pass the information along to our readers. 





ENGINEER OPPORTUNITIES AT 


RAYTHEON 








NEW C.A.A. RADAR being developed at Wayland Lab will be used in nation- 
wide aircraft surveillance network. Features: video mapping converter, 
circular polarizer, complete system remote controls available at the console. 


Wayland Laboratory’s “dream” facilities 
and projects gain national reputation 


Ask any development engineer who’s visited Raytheon’s 
Wayland Laboratory! He’ll tell you it’s one of the most modern 
labs for prototype development of electronic equipment and that 
Wayland projects are the most advanced in their respective fields. 


There are four creative departments: 


COMMUNICATIONS — scatter, radio relay, T.V. terminal and 
message circuit multiplex equipment. 


COUNTERMEASURES — radar countermeasures equipment, ad- 
vanced countermeasures systems and techniques study. 
RADAR — pulse radar equipment including ground-based, air- 
borne, long range search, air traffic control, weather and 
commercial marine. 

SONAR — submarine, ship and airborne sonar equipment. 
PLUS TWO OTHER DEPARTMENTS providing engineering ser- 
vices ... environmental test, reliability and components engi- 


neering, engineering standards, production engineering, and 
technical writing. 


For details, please contact Donald B. Stillman, Staff Assistant 
to Manager, Box 1M, Wayland Laboratory, Wayland, Mass. 


RAYTHEON MANUFACTURING COMPANY 


Wayland, Massachusetts 






Are you the 
ONE MAN IN THREE? 








WAYLAND LABORATORY 
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Excellence in Electronics 









ercially profitable 
ere 


Through its exhibits and meetings the show and 
congress can perform a valuable educational service 
while providing a commercially profitable atmosphere 
for both buyer and seller. 

With 40%, of the exhibit space already assigned, 
this exposition should early smash the space and num- 
its three predecessors. 
and Congress promises 
xhibitors alike. A partial 
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FOR COMPLETE DETAILS, WRITE: 


RICHARD RIMBACH ASSOCIA 
845 RIDGE AVE., PITTSBURGH 12 
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Versatile Clutch-Brakes 


Standard model subminiature electro-mechanical 
clutches, brakes and clutch brakes find applications in 
military control and computer system. Figure 1 illus. 
trates schematics of typical configurations available. 
Figure 2 shows how one type is used to adjust a load 
hy the following steps: 

1. Clutch engages, servomotor positions load to lef 

or right. 
2. Brake engages, holds load. 


3. Servo and pot return to neutral. 

















yn ony Sonenaric DESCRIPTION 
_/ | \<tila> | CLUTCH-BRAKE 
TY | -=!'s%-—=| DUPLEX-CLUTCH 














FIG. |. SOME STANDARD electro-mechanical 


clutch-brake configurations. 











POTENTIOMETER 


FIG. 2. CLUTCH-BRAKE used to adjust position 
of load. 


(From 28-page data catalog 957, “120 Configuration 
Route 1, Box 812 


Selections”, Autotronics, Inc., 


Florissant, Mo.) 
| 
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Small Servo Subsystem 


Original application of Mod 2 Servo was as con 
trol surface actuator for R-C pilotless aircraft . . . for 
any use where rotary or linear displacement precisel} 


~--}--~----~-~-~--—-—-. 
| | 
coumano_! SERVO : 
sicha, AMPLIFIER 
' that» | 
28 vot oc. |} \ 
Dc. TO DC 
“oo ! 
1 1 


. _ 















































relate to low voltage de input is indicated. Only 17x’ 
x 2144” x 314”, output is 2 lb-ft torque—(From 4 
page bulletin 501, Advanced Research Assoc. Inc. 
4128-B Howard Ave., Kensington, Md.) 
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March 16-2) 


4th Internatio 
sponsored by 
ASME, and / 
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St.. Philadelp| 


March 17-2) 
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American Inst 
neers, 25 W. 
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March 24-2’ 
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seum. Write I 


New York 21. 


April 22-24, 


Electronic Cor 
Ambassador: 
Calif. Write E 
Convair, Div. 
Corp., Pomon 


May 6-8, 15 


Western Joint 
Co-sponsored 
Association 
chinery, at A 
Angeles, Cali: 
6363 Wilshire 
Calif. 


May 19-28, 
7th Internati 
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Friedland, Pa 
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Aarch 16-21, 1958 


th International Atomic Exposition 
sonsored by AICHE, ASCE, AIME, 
SME, and AIEE; at Chicago, Ill. 
/rite Atomic Exposition, 117 S. 17th 
t.. Philadelphia 3, Pa. 


Aarch 17-21, 1958 


ourth Nuclear Engineering & 
cience Conference, and Atomfair of 
1e Atomic Industrial Forum, Chi- 
ago International Amphitheatre. 
Vrite Joel Henry, Congress Megr., 
merican Institute of Chemical Engi- 
eers, 25 W. 45 St., New York 36, 
* 


Aarch 24-27, 1958 


958 IRE National Convention at 
Valdorf-Astoria and New York Coli- 
eum. Write IRE, Inc., 1 E. 79th St., 
lew York 21, N. Y. 


\pril 22-24, 1958 


‘lectronic Components Conference at 
\mbassador Hotel, Los Angeles, 
alif. Write E. E. Brewer, Zone 6-30, 
‘onvair, Div. of General Dynamics 
‘orp., Pomona, Calif. 


fay 6-8, 1958 


Vestern Joint Computer Conference, 
‘0-sponsored by IRE, AIEE and 
\ssociation for Computing Ma- 
hinery, at Ambassador Hotel, Los 
ingeles, Calif. Write David Parry, 
363 Wilshire Blvd., Los Angeles 48, 
calif. 


May 19-28, 1958 


th International Congress Federa- 
ion Internationale des Societes 
'Ingenieurs et Techniciens de I’ Auto- 
nobile in Paris. Write Secretariat 
veneral, F.I.S.1.T.A., 5 Avenue de 


‘riedland, Paris 8e, France. 


June 9-13, 1958 


‘ourth International Automation 
congress & Exposition, and First 
Military Automation Exposition, 
Scliseum, New York. For informa- 
itn write to Richard Rimbach As- 
a _ 845 Ridge Ave., Pittsburgh 
2 Pa. 
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Now—from General Electric—tubes to 
military specifications for entire systems! 


This means computers too, because General 
Electrie’s 5-Star 6829—the industry’s. first tube 
built and tested to a military computer-tube speci- 
fication—is the final link in the chain. 

Here is a twin triode with exceptional rugged- 
ness and reliability—the reliability that only tubes 
can give. It is specifically intended for ground and 
airborne military use. Similar in characteristics to 
standard computer Type 5965, the 5-Star 6829 is 
designed for high-speed circuits—has high per- 
veance, balanced, sharp cut-off qualities, and low 
heater power requirement (.45 amp at 6.3 v). 

Specify—for military computer applications— 
tubes backed by General Electric’s 7-year record of 


EASTERN REGION 
200 Main Avenue, Clifton, New Jersey 
Phones: (Clifton) GRegory 3-6387 
(N.Y.C.) Wisconsin 7-4065, 6, 7, 8 


CENTRAL REGION 


3800 North Milwaukee Avenue 
Chicago 41, Illinois 
Phone: SPring 7-1600 


primacy in computer-tube development! First man- 
ufacturer to design and introduce special computer 
tubes: General Electric. First builder of high-reli- 
ability computer types: General Electric. More 
G-E computer tubes have been built and installed 
than any other make. Many G-E 5844’s—the first 
computer tubes—still are operating, after more 
than 50,000 hours’ active service. 





For computers—for other electronic equipment 
—G-E 5-Star Tubes, miniatures and subminia- 
tures, offer proved performance, proved depend- 
ability, plus a wide range of types to meet every 
socket requirement. Get further facts from any 
office of the G-E Receiving Tube Department below. 


WESTERN REGION 


11840 West Olympic Boulevard 
Los Angeles 64, California 
Phones: GRanite 9-7765; BRadshaw 2-8566 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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“Portrait of The Future” is the well- 
chosen motto of this submarine. States U. S. 
Naval Institute Proceedings: ‘““The Albacore 





ae ties ee ee ee ee —s — ae” al will long be remembered as the pioneer de- 
2 ‘ ae sign for flying under water.” Albacore’s revo- 
lutionary piloting technique was conceived 
and produced by Askania, a GPE company. 
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Link Aviation provides still another 
glimpse into the future with its F-11-F Flight 
Simulator in which pilots of the supersonic 
Tiger pre-experience flight conditions and 
maneuvers, “log” priceless familiarization 
time. Also “shipping out” with the Navy Air 









Arm is Kearfott, providing 400-cycle compo- 
" nents for both planes and guided missiles. 
, e e The coordinated resources of the 
entine In av ue companies of the GPE Group, so effec- 
tive in anticipating and meeting the 
needs of the Navy, serve with equal effec- 
] \ tiveness other fields such as: 


oT, 






~~ He goes down to the sea in ships, 
does business in great waters. 

But no longer is the Navy con- 
fined to the sea’s surface. It plumbs 
the depths, ranges through the skies, 
penetrates outer space. Its labora- 
tories, even a thousand miles inland, 
are nautical battle stations. 

Research by the Navy, and by 
the industries which serve it, antici- 
pates tomorrow’s needs. Among the 
industrial leaders contributing to 


that research and translating Navy 
needs into production realities, are 
eight companies of the GPE Group. 

Typical of the significant con- 
tributions by GPE companies are 
Librascope’s computers and anti- 
submarine devices . . . GPL’s auto- 
matic bombing and self-contained 
navigation system for the Martin 
Seamaster . . . Griscom-Russell dis- 
tillation equipment on every class of 
ship including nuclear powered 


GENERAL PRECISION EQUIPMENT 


craft. An indication of Askania’s, 
Kearfott’s and Link Aviation’s in- 
volvement is given in the adjoining 
column. 

Many GPE Group products 
serve vital defense needs today. The 
scientific advances they embody will 
one day benefit everyone. 
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a] CORPORATION 


PRINCIPAL PRODUCING COMPANIES e Askania Regulator * GPL © Graflex * Griscom-Russell 
Hertner Electric * Kearfott * Librascope « Link Aviation * Pleasantville Instrument ¢ Precision Technology * Shand and Jurs * Simplex Equipment © Strong Electric 
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For brochure describing 

the work of The GPE |i 
Group, write to: GENERAL 3 
PRECISION EQUIPMENT CORPORATION, 
92 Gold Street, New York 38, New York. 


Automatic Controls and Instrumentation 


Aviation 
Chemical and Petroleum 
Marine 


Motion Picture and Television 
Paper, Printing and Textile 
Power Generation and Conversion 
Steel. Mining, Transportation 
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ORIENTATION FOR ‘58 


In entering our second year of publication, we are 


11rl encouraged by prospects for an early up-swing in 





those industries most vitally concerned with supplying 
the nerves and sinews of automatic guidance, control 
and production for the military weapons systems 
needed in this post-Sputnik age. We believe that our 
national leaders are now aware of the urgency of our 
missile program in all its phases. An understanding 
by our elected civilian leaders of military system 
needs is basic to a solution of our defense problem. 
Actually, three concurrent programs are needed. 
First, our armed forces must be ready, today, to use 
the weapons in their hands. Our Army, Navy, and Air 
Force have an important continuing mission which 
must not be jeopardized during any change-over to a 
new system of weapons or during re-alignment of 
responsibilities. Manned aircraft production must con- 
tinue until any superiority of the new ballistic and 
guided weapons systems is demonstrated. Implementa- 
tion of the Cordiner Committee recommendations to 
insure retention of technical specialists for full mili- 
tary careers is a part of this here-and-now program. 
Also production of simulation training equipment, 


centrating on educational articles based on available 
products and services needed by the military elec- 
tronics and controls fields, by giving priority to those 
shorter articles which explain new systems applications 
and components. Also, our explanations of new tech- 
niques and products will be as lucid as we can make 
them, consistent with the limitations of military 
security. 


On the Educational Frontier 


In our March-April 1957 issue we gave details 
of the Student Engineering Development Plan which 
is in its second year at the Naval Air Missile Test 
Center, Point Mugu, Calif. We learn that a similar 
plan is also in operation at the Naval Research Labora- 
tory, Anacostia, D. C. These part-time work, part-time 
school programs provide well-rounded training for 
young research scientists. 

The Naval Bureau of Personnel has just announced 
a new educational plan which will enroll 500 en- 
listed men yearly in civilian colleges for four-year 
courses leading to BS degrees in mathematics and 
science and to ensign’s commissions. This emphasizes 
the importance the Navy attaches to an understanding 
of science by its career officers. 

Sailor students will receive the pay allowances of 
their rates while attending college, and the costs of 


their education will be met by the Navy. They will 
be obligated to remain on active duty as officers for 
a period equal to the time they are enrolled in the 
program. Presumably these officers will be assigned 
to duties where their training will be of most value, 
but will not primarily conduct actual research. 

Another program giving financial encouragement 
to both boys and girls with scientific aspirations is the 
summer employment program of the National Bureau 
of Standards. Science and engineering majors in 
civilian colleges and high school students who dis- 
play unusual scientific talent are employed at Civil 
Service GS rates during the summer months in various 
NBS research laboratories. 

Noteworthy as these programs are, few persons 
are directly affected. They can serve as program proto- 
types for our legislators who are now considering the 
President’s proposals to provide an increased number 
of scientific scholarships and aid for scientific teacher 
training. Colleges say that they now lose money 
on every scholarship and that governmental aid to 
extend classroom facilities is also needed. 

Suitable employment for scientists and engineers 
now in and entering the profession must also be main- 
tained. Long-term planning and continuous programs, 
not a succession of speed-up projects spasmodically 
followed by “economy” cutbacks, are needed to de- 
velop scientists and engineers to their fullest stature. 





Now available... 
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FREE OF CHARGE 


simply by subscribing now to Instruments and Automation 


for one year at only $4.00 (or 3 years at $9.00) 


Electronic Circuitry for 
Instruments and Equipment 


by M. H. Aronson. “Comprehensive 
source book on instrument circuitry," this 
complete home-study text includes 458 
multiple-choice questions (and answers), 
215 illustrations, 10 tables, comprehensive 
index. Paperbound, 324 pages, 1957 (re- 
vised edition). 


Handbook of Measurement 
and Control 


Editor M. F. Behar and 12 other eminent 
authorities present classifications, oper- 
ating factors, and typical applications 
of all basic methods and mechanisms, 
including pneumatic, hydraulic, electric, 
and electronic instruments. Clothbound, 
illustrated, 308 pages, 1951. 


Printed Circuitry 


by Allan Lytel. A valuable working tool; 
includes alternative and recommended 
practice for each step in design and 
production of printed circuits; a buyer's 
guide to special components; and “how 
to" service data. Paperbound, illustrated, 
192 pages, 1957. 


Maintenance and Servicing 
of Electrical Instruments 


by James Spencer. Useful to all instru- 
ment users, service men, switchboard at- 
tendents, testing engineers, and others, 
this book covers construction, testing, ap- 
plications, principles of operation and 
maintenance of all kinds of electrical in- 
dicating instruments. Clothbound, 274 il- 
lustrations, 280 pages. 1951 (third edi- 
tion). 


Instruments and Automation, the country’s leading publication in 
the field, is the only monthly magazine that brings you more than 
2000 pages of instrument-automatic control data annually. 


You will find Instruments and Automation coverage of new products 
(more than 2000 reported annually) a valuable “idea source” to 
help you solve vexing production and research problems. 


You can get help, too, from the full-length articles, literature re- 
views, news, and other interesting and useful features which fill 


each monthly issue. 


And ... with your October issue you will receive the 300-page 
Buyers’ Guide listing 3000 manufacturers and their products—the 


field’s only buying directory. 


A convenient way to subscribe . . . just clip, fill in, and mail the 


coupon below. 


INSTRUMENTS and AUTOMATION 
845 Ridge Avenue, Pittsburgh 12, Penna. 
| accept your invitation. Send me the following book, 





and enter my =e to Instruments and Automation for one year 


at $4. (Check 
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Heat Inertia Problems of Auto- 


matic Control of Temperature 


by Victor Broida. A new treatment, based 
on the concept of the “fictitious mass" of 
the heat-process unit under automatic 
control . . . “can be mastered by anyone 
who has taken first-year differential 
equations.’ Paperbound, 64 pages, 1950. 


Applications of Industrial 
pH Controls 


by A. L. Chaplin. "pH is a concentration 
variable which responds to and is a mea- 
sure of the effects of a chemical reaction 

. and follows a non-linear control re- 
lataionship" presenting unique problems 
in pH control application. Clothbound, 
144 pages, 1950. 


The Computer Handbook 


edited by M. H. Aronson. A clear intro- 
duction to the entire field of electronic 
computers and data processors. Presenta- 
tions by computer manufacturers at the 
Second Computer Clinic. Panerbound, 72 
pages, 1956. 


Process Control Analysis 


by M. H. LaJoy and E. A. Baillif. An 
essential first step in analysis of closed- 
loop controlled processes via frequency 
response of the system. Clothbound, 72 
pages, 1956. 


Process Control 


by A. J. Young. A "must" for all who 
have to do with the automatic control of 
industrial processes, this book combines 
for the first time the practical "how" and 
the theoretical "why". Paperbound, 134 
pages, 1957 (second printing). 


Operation and Care of Circular- 


Scale Instruments 


by James Spencer. Includes "trouble" 
charts for d-c, and for a-c instruments; 
covers d-c instruments, a-c ammeters and 
voltmeters, wattmeters, frequency meters, 
power factor meters and synchroscopes. 
Clothbound, 90 pages, 1949. 


Control Valves 


by C. H. Beard. New "“one-book" ref- 
erence on control valves . . . covers flow 
characteristics; mechanical features; valve 
capacity; sizing; body types; positioners; 
actuators, including d-c, electrohydraulic 
and gas hydraulic actuators. Numerous 
tables and illustrations. Paperbound, 236 
pages, 1957. 





Electrokinetic Accelerometer 
Tests Small Components 


Operating on the electrokinetic principle, a new sub. 
miniature accelerometer, designed to sense dynamic 
accelerations down to 0.01 G from 8 cps to 80 ke, 
weighs only 8 grams with cable. It is particularl 
suitable for testing lightweight components, where 
a minimum 10:1 weight ratio of equipment to testing 
device is specified to prevent changing the vibrational 
characteristics of the components being tested. 

Known as the Type 4-242 Accelerometer (Fig. 1) 
the instrument produces flat response between 15 
cps and 60 ke. It accurately senses vibratory accelera. 
tion and shock up to 1000 Gs, with reading not affected 
by 200 Gs steady-state acceleration. It will operate at 
temperatures from —10°F. to +140°F. Transvers 
response of the Type 4-242 in the plane perpendicular 
to the sensitive axis is less than 1% of response in the 


sensitive axis. 


The Electrokinetic Principle 


When a polarized (ionized) liquid fills the pores 
of a solid porous plug, the solid material of the 
plug will attract positive ions of the liquid preferen- 
tially while tending to repel the negatively-charged 
ions. This tends to bind one ionic component to the 
slow-moving boundary layer while the other ion lies in 
the faster-moving center of the stream. Motion of the 
liquid then tends to separate the oppositely-charged 
ions with the result that upstream and downstream 
faces of the plug acquire a difference in electrical 
potential which is proportional to the fluid movement. 
When the direction of flow is reversed, the polarity o! 
the electric output is reversed. 

To measure a static differential pressure with the 
electrokinetic pickup, an unlimited supply of liquid 
would be required on the upstream side. Since this is 
impractical, a definite amount of fluid is constrained 
within the cell. This means that the device is inherently 
suitable for measuring dynamic rather than steady- 
state values. 

In the electrokinetic accelerometer (Fig. 2), a polar 
fluid acting as the siesmic mass is contained in a cyl: 
inder partitioned laterally by a porous-ceramic disc 
and closed at both ends by flexible diaphragms. As 
vibratory acceleration or shock occurs, a minute flow 
of the polar liquid is forced through the porous ceram- 
ic partition, thus creating an electrical output equiva: 
lent to the instantaneous acceleration. 

The dynamic characteristics of the electrokinetic 
cell are governed predominantly by the mechanical re: 
sistance to the flow of fluid through the porous disk. 
This instrument is analogous to an electrical circuit 
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FIG. |. SUBMINIATURE TYPE 4-242 Accelerom- 


eter permits accurate testing of small components. 
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Stippled area contains polarized (ionized) liquid. 


FIG. 2. ELECTROKINETIC PRINCIPLE ENSURES 
flat response and freedom from changes in calibra- 
tion after many cycles of shock and temperature 
changes. 


containing resistance, inductance and capacitance in 
which the resistive component predominates. In such 
a circuit the output aross the capacitance would not 
vary with frequency except at very low and very high 
frequencies, at which times capacitance or inductance 
would reduce the output to zero. Accordingly, vari- 
ations in frequency have little effect on the output 
between the limits of the frequency band. 

The 4-242 combines laboratory accuracy and oper- 
ational ruggedness in a subminiature electrokinetic 
unit. Among varied applications are high-G shock 
testing, drop testing, and environmental testing of 
components and assemblies on shake tables. Shock ef- 
fects and ringing caused by high-frequency transients 
or step-function inputs are precluded by the 4-242’s 
inherently overdamped and nonresonant design. 
Further information on the new instrument is given 
in CEC Bulletin 1602, available from Transducer Div., 
Consolidated Electrodynamics Corp., 300 N. Sierra 
Madre Villa, Pasadena, Calif. 
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Stavid Engineering, Incorporated 





FIG. |. MISSILE ELECTRONICS subassembly 
showing end terminations for testing and system 
interconnection. Each subassembly is a functioning 
unit of the system. 


FIG. 2. INTEGRAL ASSEMBLY of modules form- 
ing complete, non-repairable system. Interconnec- 
tions between subassemblies are accomplished by 
end circuit boards which also contain system input 
and output terminations and special test points. 








The Effect of Mechanized 


Production Techniques 


Upon Reliability 


ARTIAL RESULTS of contracts to investigate 
PF ccsins assembly techniques for electronic 
missile equipment (awarded by the Naval Bureau of 
Ordnance and Army’s Redstone Arsenal to Stavid 
Engineering, Inc., of Plainfield, New Jersey) are re- 
ported. 

The technique recommended for maximum relia- 
bility, even for small numbers of circuits, includes 
processed wiring circuitry, military specification com- 
ponents, mechanized insertion of components, auto- 
matic mass soldering and automatic functional testing. 
Although some of these elements already have been 
adopted in several missile electronic designs, the con- 
tractors believe that the technique will be utilized to 
a still greater extent when the possibility it affords 
for a higher degree of reliability is realized. Produc- 
tion technique ranks with reliable design and de- 
pendable components as a factor in end-equipment 
reliability. 


Production Variations Minimized 

In processed wiring or printed circuitry, the mate- 
rials, method of layout, and processing methods can be 
carefully and exactly engineered and specified. In 
contrast, the characteristics of hand-wired equipments 
vary considerably from set to set with the placement 
of conductors and with hand-tailored component val- 
ues, 

Mechanization of the placement of components on 
circuit boards also reduces variables in equipment 
production. Tests for errors can be designed into 
mechanical assembly machines at every step to insure 
exact reproducibility in the equipment. Automatic 
soldering provides the opportunity for precise control 
of soldering variables; and the flat surface of a cir- 
cuit board is easier to inspect visually than the maze 
of connettions in conventionally-wired equipment. In 
comparison with mechanized production methods, hu- 
man assembly methods cannot be standardized and 


reflect irregularities in components, techniques, or 
materials to the detriment of reliability. 


Variability of Performance Reduced 


The feasibility of mechanized design under the con- 
tract has been tested on one portion of a missile guid- 
ance system (Figs. 1 and 2). This package has approx- 
imately 200 electronic and electromechanical parts, 
with an average life before failure of about 375 hours. 
If improved design and high-quality components are 
used, this life-without-failure period can probably 
be extended to 700 hours. 

This specific model also has twenty parameters that 
have critical limits on variations which previously 
required specifically tailored components. It was dis- 
covered that most of these tailored parameters could 
be reduced to standard values in the machine-assem- 
bled design. When mechanized assembly printed cir- 
cuit techniques were used, the gain of six prototype 
voltage amplifiers agreed within 0.75 db. For con- 
ventional fabrication a variation of 1.5 db is normal. 
Bandwidth and noise level variations of the mechani- 
cally assembled circuits also were minimal. Identical 
parameters of plug-in spares also improves the main- 
tainability of mechanically produced electronic equip- 
ment. 

Although too few packages have been fabricated by 
the contractor to provide statistical data on reliability 
versus hand-fabricated designs, all deviations observed 
in the six prototype models intuitively suggest a trend 
toward higher reliability. Accordingly, it is believed 
that greater emphasis can be placed on the use of 
mechanized techniques as a tool to achieve better 
reliability, and that further study of this premise is 
justified. 

Stavid Engineering has prepared comprehensive re- 
ports on the results of these studies for the respective 
military agencies. 
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MINIATURE MECHANICAL 
: FILTERS 


Qptimum operation of the Collins miniature me- 
hanical filter, normally used as an interstage plate- 
to-grid coupling, is achieved when the filter is driven 
from a constant current source and is worked into 
a high load impedance such as a grid input, under 
parallel resonant conditions. A suggested use in a 
transistorized amplifier is shown in Fig. 1. 


} {pH 
c 











At nominal temperature of -+25°C electrical 
characteristics are as follows: 

Characteristic NOM TOL. 
Passband Response Variation (db) 3.0 Max. 
Terminal Impedance (K ohms) 17.0 
Transfer Impedance (K ohms) 6.75 +45% 
Resonating Capacitance (pf) 130 
Transmission Loss (db) 8 
Reathons Response (db) —60 Max. 


It is recommended that the input signal amplitude 
be 2 volts rms maximum. The filter should be shunt 
fed to eliminate dc current from the input coils as the 





presence of dc current in either of the coils will 
alter the tabulated electrical characteristics. Over the 
operating temperature range of —40 to +85°C, 
temperature induced deviations of electrical character- 
istics from those tabulated for operation at + 25°C 
are as follows: 


Center Frequency +10PPM/°C 
Bandwidth +5% 
Transfer Impedance +10% 


Passband Response Variation _1 db increase 





The filter meets electrical characteristics require- 
ents of Military Standards test after vibration testing 
n which motion in each of the three mutually perpen- 
icular planes is applied. In shock tests the filter is 
ubjected to 18 impact shocks of 15 G’s, applied along 
he three principal axes, with three shocks in each 
irection along each axis. No signs of external de- 
erioration are evident after a ten day humidity test. 
ll tests are in accordance with applicable provisions 
f Specifications MIL-STD-202. The filter will stand 
n ac potential of 500 volts rms, which is applied 
between the coils and the frame, for a period of one 
inute. 

Hermetically sealed, constructed of cartridge brass, 
inished with nickel plate, the Collins miniature 
echanical filter is only 2 3/16” x 7/16” dia. (From 
t-page bulletin Y857, Communication Accessories Co., 
ee’s Summit, Missouri.) 


For this literature circle 105 on inquiry card. 
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UPCC-M2K 





Series UPCC-FD 


Female chassis connector- 
dip solder terminals. 


UPCC-F2SL 


Series UPCC-SLK* 


(Knob Screw-Lock). 

Female chassis connector-' 
wire solder terminals. Knob 
on male card connector-dip 
solder terminals. 


Series UPCC-M & -F 


NAS standard. 

Male card connector-dip 
solder terminals. 

Female chassis unit with 
wire-solder terminals. 


and now... 


Series UPCC-SLH* 


Male chassis connector-dip 
solder terminals. 

Female hooded connector- 
wire solder terminals. 


another demand member has joined U. SC. 


family of Printed Card Connectors . . . the new, hooded screw lock Series UPCC . 
bringing the total of different available types to over 150. 


@ Conforms to MIL-C-8384 and NAS specs. All UPCC-M & -F units available with wire-solder; turret type; or 

© Molding materials—melamine and diallyl phthalate solder dip terminals (for 1/16, 1/8, 1/4" boards). 

@ Die cast aluminum shells—aluminum hoods a in ae #18 AWG 

@ Ideal for critical environmental conditions ae —_ ee ee yom AC, a 
: Ny IED 565 sncscnsasdecccasareotsuessbtenns’ over megohms 

© Silver plated—gold flash contacts i I, osscseccsscscovaccaossocsoreconssodarsmoaread 7, 11, 15, 19, 23 

@ Screw lock elements—stainless steel—double lead I IIIT essaivtstievsnicstsininideiinsdsainiaaheiniimmaseatael 7.5 amps 


for double speed 
Also custom configurations to meet your specific application 
requirements. 


nnn 





*Pat Pend. 





\ 


f 


US 











U.S. COMPONENTS, INC. associated with U. S. Tool & Mfg. Co., Inc. 
454 East 148th Street * New York 55, N. Y. * CYpress 2-6525 


For more information circle 15 on inquiry card. 
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LCDR W. C. Casey, USN 


Bureau of Aeronautics 
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BIOGRAPHICAL 
BACKGROUND 


LCDR W. C. CASEY, USN, was formerly 
attached to the Service Test Division of the Naval 
Air Test Center at Patuxent River, Maryland, as 
Head of the Rotary Wing Branch. In this capacity 
he conducted programs for the evaluation of heli- 
copter operational instrument flight capabilities, 
and the development of new helicopter flight instru- 
ment systems and flight techniques. On January 
26th, 1956, he was issued the first Navy certifica- 
tion for instrument flight in helicopters. 


CDR J. T. Braithwaite, USN, who recently relieved 
LCDR Casey at NATC, says: "Much credit is due 
LCDR Casey for the pioneering work he has done 
in developing a true helicopter instrument capabil- 
ity. The culmination of his efforts, we believe, is 
represented in the Sikorsky HSS-IN helicopter into 
which has been integrated the results of his evalua- 
tions of numerous individual instruments and sys- 
tems. The HSS-IN is due for evaluation by this 
activity soon.’ 
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ALL WEATHER HELICOPTERS 


Army Navy instrument program progress in au- 
tomation to achieve allweather helicopter flight 
is reported in three related articles which follow. 


_A HELICOPTER PILOT CARRIES 
out a difficult assignment—that of 
hovering a few feet above the 
ocean while trailing at the end of 
a line a device for detecting 
enemy submarines. 


GRAPH shows inherent 
instability of helicopter 
during hover. 





< 
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ANY IMPORTANT naval helicopter missions, 
M such as anti-submarine warfare, plane guard, 
and evacuation, have in the past been impossible to 
conduct at night over water or during the day when 
visibility is poor because helicopter instruments do 
not provide the pilot with adequate control of the plane 
under such conditions, 

When the helicopter is moving forward at moderate 
or high speed it has much the same instrument-flight 
capability as fixed-wing aircraft have, and standard 
flight instruments and navigational aids and proce- 
dures can be used to control such movement satisfac- 
torily. However, when the pilot attempts to fly at very 
low speeds or to hover—he is faced with several diffi- 
cult control problems. These problems are intensified 
if the helicopter is flying near the surface and if it 
must be held motionless horizontally and vertically. 


Inherent Lateral, Directional, and 
Longitudinal Instability 
The three main types of helicopter rotors—tandem, 
single main rotor, and synchropter—affect helicopter 
stability differently, and each type provides a different 
degree of stability for models of different configura- 


tion. But the three rotors do have one thing in com- 
mon—all fail to provide the stability that is charac- 
teristic of fixed-wing aircraft. Although efforts have 
been made to improve helicopter stability, hovering by 
means of instruments is still like balancing oneself in 
stocking feet atop a huge, free-moving polished ball 
bearing. 








Flying Helicopters by Instruments 
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The development of automatic stabilization equip- 
ment (ASE) has contributed greatly towards the at- 
tainment of an instrument hover capability. This 
equipment is now an integral part of the flight-control 
system of the HSS-1 and is intended for use in all 
modes of flight to maintain stabilization of heading, 
pitch, roll, and altitude. The pilot operates the system 
through standard flight controls. For example, to bank 
the helicopter, he moves the cockpit cyclic control in 
the usual manner and presses a trim button; the stabi- 
lization system then maintains the bank. Another fea- 
ture of the system is that the control it exercises is 
limited; that is, the pilot is able to overpower it man- 
ually whenever he wishes, 


Regulating Engine Power 


The engine power required to maintain various 
modes of flight is indicated by the graph. For exam- 
ple, to hover into a 15-knot wind, 980 horsepower will 
be required (point 1 on the graph). If the ground. 
speed error is 5 knots forward, the air speed will be 
20 knots and the horsepower required (shown by 
point 2) will be 880. If the error is 5 knots rearward, 
the air speed will be 10 knots and the horsepower re: 
quired (indicated by point 3) will be 1050. Thus if 
the pilot maintains engine power constant, the helicop- 
ter will either ascend or descend. Obviously, such 
movements close to the surface are hazardous. 

To overcome this difficulty it will be necessary to 
develop sensory devices that will measure ground 
speed, altitude, and vertical motion precisely. The 
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jilot will be able to make power adjustments as soon 
is the need for them arises and thereby to hold the 
ielicopter nearly motionless. Eventually, the intelli- 
rence derived from the sensors might be fed directly 
nto the ASE to provide automatic hovering. 


Inadequacy of Standard Flight Instruments 


The problem of helicopter control by instruments 
arises because most of the instruments used are the 
same types as those instailed in fixed-wing aircraft. 
At forward air speeds greater than 30 knots these in- 
struments provide satisfactory information, but at 
lower speeds they do not, ‘Lhe first instruments to be- 
come unuseable at low torward speeds are the pitot 
instruments, which are attected by the increased 
rotor downwash. because of this downwash the air- 
speed meter cannot record torward speeds accurately 
and the rate-ot-climb instrument functions much too 
slowly. While the helicopter is hovering, the baro- 
metric altimeter is rendered useless also. 

The conventional artificial horizon presents heli- 
copter attitude regardless ot the plane’s speed or direc- 
tion of flight. However, if that attitude is disturbed 
by a gust of wind the helicopter may climb 50 feet be- 
fore it can be restored. Changes in attitude that must 
be made to maintain a hover are so precise that a 
small aruiticial horizon aispsay 1s unduly restrictive. 
ihe turn-and-silp indicator 18 quite meauingless dur- 
ing hover, 


Human Factor 

Most of the missions proposed for naval heticopters 
flown by instruments cali tor long periods of opera- 
tion under conditions wherein the allowable margin 
ot error is very low. Programs are being initiated to 
increase the instrument-tlignt proticiency of helicopter 
pilots. First, pitots will be trained for precision in the 
use of familiar fixed-wing instruments, then in air- 
ways and cross country procedures, and lastly in fly- 
ing by instruments at low altitude and low air speed. 

Another problem stems from traffic procedures, 
which were established to meet the needs of the fixed- 
wing aircraft, not those of helicopters, The helicopter 
can operate side by side with fixed-wing aircraft, but 
to avoid competition for airways space between the 
two types of planes traffic procedures specially de- 
signed to accommodate helicopters must be estab- 
lished. Omni-range radio-navigation equipment and 
TACAN (Tactical Air Navigation), which permits 
pilots to determine more accurately their bearing and 
distance from a terminal, may well serve as the basis 
for such procedures. 

The full capabilities of the aircraft have not yet been 
realized. When the helicopter is given the proper in- 
struments and the airways space—it will surely be 
called upon to undertake a much larger portion of air 
assignments. A start has been made—a few helicop- 
‘ers are operating on the airways under instrument- 
‘light conditions now. 
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ALLWEATHER HELICOPTERS 
NO. 2 


FIG. |. AUTOMATIC stabilization compo- 
nents consist of modified F-5 automatic pilot, 
amplifiers and auxiliary power control valves. 








_ SIKORSKY Automatic Stabilization Sys- 
tem (ASE) is a 4-channel combined stability 
augmentation device and control stick steering auto- 
pilot designed specifically to meet the special require- 
ments of helicopters, particularly for instrument flight. 
It was designed from initial system conception by 
Sikorsky for specific use in the HSS, HUS, and H-34 
type helicopters; the electronics required were pro- 
cured from specialists in this field on a “behind the 
shelf basis”, i.e., the components were selected from 
readily available and well-tried designs upon which 
minimum modification to meet our requirements could 
be specified. On the HSS-1 and HUS-1 the sensing 
components are essentially contained in the modified 
Lear F-5 automatic pilot, containing a vertical gyro, 
differentiating circuits to provide rate damping, and 
the necessary amplification to drive small control 
motors for stroking the hydraulic valve of the auxil- 
iary power control helicopter (Fig. 1.). 

The following will serve to summarize the major 





*Excerpt from technical paper, “Closing the Loop on the 
Automatic Stabilization Equipment,” by W. Gerstenberger 
and E. S. Carter, Sikorsky Aircraft Division of United Aircraft 
Corporation, Stratford, Conn., presented before the American 
Helicopter Society in May 1957. 


Stabilization 


characteristics of HSS automatic stabilization: The 
system is designed with the concept of introducing 
command signals to the primary controls by the same 
means employed in normal flight of the helicopter 
without the stabilization. This is accomplished by add- 
ing a stabilization input to the control system between 
the pilot’s cockpit and the main and tail rotors. There 
is limited authority in this differential input and no 
force feedback to the cyclic control stick originating 
from the stabilization signals. However, for large cor- 
rections in yaw and altitude, hydraulic power is used 
to move the controls in the cockpit at a prescribed 
rate, and having limited override force which is in- 
dependent of the output force available to move rotor 
controls, When a change in yaw heading is desired, 
the pilot automatically disengages the yaw reference 
by means of microswitches on the rudder pedals, and, 
in the same motion of the pedals, brings the helicop- 
ter to its desired heading, where he may re-engage 
the yaw reference. In order to hold altitude either 
from a barometric, radio, or hydrostatic altitude sen- 
sor, a separate engage button is used. For subsequent 
altitude changes, the button may be disengaged or the 
override signal may be applied to the collective pitch 
stick. 


For more information on ASE circle 106 on inquiry card. 
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in his article. The ANIP study in turn, is checking all 





Ultimately these laboratory studies will determine 



















ALLWEATHER HELICOPTERS NO. 3 
srioutem nouuns INSTANTANEOUS CYCLE FOR BELL HELICOPTER- DEVELOPED a 
afar Sh ELECTRO-MECHANICAL GRID GENERATING SYSTEM FOR REM 
“fm acrinoe cs ; CONTACT ANALOG STUDY IN BELL’S IM-HEP iting 
pinacnis wip DYNAMIC FLIGHT SIMULATOR 
. accomp 
i Electros 
| operate: 
| etc., is 
varying 
| resonan 
| GRID LINE PICTURE > 
| 
CONTROL. PANEL 
FIG. 1. SYNTHETIC EARTH surface display synthesizes roll, pitch, yaw, ap a 
altitude, ground speed and compass heading indications. 
‘| 
| FIG. 2. DYNAMIC FLIGHT SIMULATOR 
tests Du Mont Contact Analog Generator. 

DISPLAY AMPLIFIER NE\ 
bratec 
tions. 

e * & 
Helicopter Flight Simulator an 
altitude 
® DYNAMIC FLIGHT SIMULATOR 
| or the c 
reliabilit 
employe 
N IMPORTANT part of the Army Navy Instru- The instrumentation involved in this dynamic flight and flight tested in a Navy helicopter (a Bell HTL-7) The 
A ment Program (ANIP) for helicopter flight is simulator system is diagrammatically shown in Fig- early this year. moving 
the development of a synthetic presentation of the ure 2. The Bell Simulator is the first equipped to simulate [moving 
outside real world on a screen mounted in the helicop- During testing, pilots will sit in the flight simulator helicopter blind flying. Its primary function is that fmountec 
ter cockpit. Such a display should provide intelligence helicopter cabin on a dynamic phestoom thet om te of preflight evaluation of displays developed under faccelera 
on roll, pitch, yaw, altitude, ground speed and com- made to simulate the Laake dynamic motions of pitch ANIP and measurement of man’s ability to interpret [spring | 
pass heading—not as separate instrument dial read- roll, yaw and heave (Fig. 3). A picture cunsiving the information as displayed. Later uses will be in [into a « 
ings to be interpreted in the pilot’s mind and syn- tiie dani elesal ents that the pilot “ee then ving training of Army and Navy pilots in the use of heli- bearings 
thesized by his nerves and muscles—but in the form “contact” on a clear day is created by the contact ana- copter instruments and displays to qualify as “heli- mitted. | 
of a synthesized picture closely resembling the terrain log generator and displayed on television screens in copter instrument pilots.” ee 8 
| or sea surface the pilot would see from his cockpit if front of the pilot, the fixe 
| visibility were perfect. ; by a te 
| The generation of such a display from the same Elsewhere in the laboratory an engineer at a con- actuated 
instrument inputs used to provide information to heli- trol panel feeds aw additional flight conditions solenoid 
copter automatic stabilization equipment is the func- to the operating pilot hens the contact analog. The pilot switch ji 
tion of the Contact Analog Generator, This generator makes the necessary flight corrections by manipulating having ; 
| is composed of specially designed electronic analog the helicopter stick and engine controls in the cabin. Adjus 
computers that generate signals to produce a display His senate and the speed of his response to wired is applic 
| of a synthetic rectangular earth structure (Fig. 1). new condition are recorded and evaluated. In this close. A 
| The need for such new types of instruments has seer the degree of accuracy and psychological gized, a 
| guaieed teem. the mechanical, envivcamentel end be- ramifications of the new display configuration can be 2 closed 
man engineering. problems set forth by LCDR Casey studied. energize 


ontact 


tentative solutions to these problems by testing the what information is necessary for all helicopter flight pressure. 
operation of the new displays and their probable effec- conditions and in what manner the information best pressure: 
tiveness in actual situations in a dynamic flight simu- can be presented for optimum human reaction. The at presst 
lator. Contractor for this phase and industry coordi- compact all-electronic contact analog generator was FIG. 3. DYNAMIC MOTIONS of helicopter are sim- (From 4 
nator for the helicopter instrument study program is developed and is being built by the Allen B. Du Mont ulated by trainer. ne, Bu 


the Bell Helicopter Corporation, Ft. Worth, Texas. 
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Laboratories Inc., of Clifton, N. J. It will be installed 


For more information on Contact Analog Generator 
circle 107 on inquiry card. 
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43 PRESSURE SWITCHES 


REMOTE control of automatically calibrating and 
setting pressure switches in inaccessible locations is 
accomplished by means of a new concept known as the 
Electroset Pressure Switch (Fig. 1). The switch 
operates in a vacuum, isolated from dirt, moisture, 
etc., is resistant to vibration, and will follow rapidly 
varying pressure changes. Free from low frequency 
resonances which might cause contact chattering, it 





‘bs 


J | NEW PRESSURE SWITCH can be reset or cali- 


brated remotely jin missile or nuclear power applica- 
tions. 


can be used to close a circuit at a predetermined 
altitude in conjunction with the arming of a warhead 
or the control of an aircraft or missile. Where utmost 
reliability is essential, four or more switches may be 
employed in a combination series-parallel circuit. 

') The switch mechanism has a_pressure-actuated 
moving contact and a remotely fixed contact. The 
te [moving contact is secured to a rugged ball-bearing 
at mounted arm, counterbalanced against the effects of 
er facceleration. The arm is moved by a precision bellows- 
et [spring assembly that converts the applied pressure 
in [into a deflection. The fixed contact is mounted on 
ji. bearings so that it can move up and down if per- 
ji. mitted. Normally, this assembly is clamped so that it 
cannot move. However, when the solenoid is energized, 
the fixed contact assembly is released and is rotated 
by a torsion spring until it. touches the pressure 
actuated contact, where it comes to rest. Releasing the 
solenoid clamps the contact again, and the pressure 
switch is set. It is provided with palladium contacts 
having a current rating of 1 amp with resistive load. 
Adjusting within a fraction of a second, a pressure 
is applied at which it is desired to have the switch 
close. An internal solenoid is then momentarily ener- 
gized, and the switch contacts adjust themselves to 
a closed position.. As soon as the solenoid is de- 
energized, one contact is securely clamped. The other 
ontact remains free to move with changes in the 
pressure. The switch contacts will now open at 
pressures below the calibrating pressure, and close 
at pressure equal to or above the calibrating pressure. 
(F-om 4-page technical bulletin +:1570, Trans-Sonics, 
n., Burlington, Mass.) 
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For this literature circle 108 on inquiry card. 
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MULTIPLIER 
PHOTOTUBES 





Another way to do it—with Du Mont! 
Du Mont potted circuit multiplier phototubes 
require only three connections instead of 
the usual twelve, thus minimizing chances of 

leaky or noisy connections, as well as 
pickup between long leads. The resistor 
network for the bleeder system is 
encapsulated within the base of the tube 
eliminating the need for this associated 
circuitry in an external unit. 


Do it the better way—do it with 
Du Mont. Send for complete 
details on Du Mont potted 
circuit multiplier phototubes. 
Available in a wide range 
of sizes and characteristics... 


For more information circle 16 on inquiry card. 
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Industrial Tube Sales 


ALLEN B. DU MONT LABORATORIES, INC. 
2 Main Ave., Passaic, N. J. 
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Fig. |. Typical Phase Comparator and Comparator Fig. 2. Modulator Diagram and Modulator Character- 
Curve. istic curve. 
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Circuitry for 


Military Applications 


A continuing MILITARY AUTOMATION feature, these circuits are 
selected because they represent good design in military applications. 
Significant characteristics which are not self-evident from the di- 
agram are explained in the printed commentary. The circuits in this 
issue are from material in preparation for volume 2 of the book "100 
Electronic Circuits” by Aronson and Kezer, Instruments Publishing Co. 








PHASE COMPARATOR 


This circuit can be used to measure the amplitu:le 
of a signal or its phase with respect to a reference 
voltage. Circuit is available as a small plug-in module 
from Sanders Associates, Nashua, New Hampshire, 
(Model 2). Plug-in unit contains four resistors and 
eight diodes; two external transformers are required 
to supply signal and reference voltages. 

The eight diodes are arranged in two full-wave 
rectifier bridges. They are gated in and out of con. 





duction by the reference voltage; only one bridge 
conducts at a time, Switching of the bridges by the 
reference voltage causes the signal to be passed 
through to the output in full-wave rectified form. 
Ripple can be removed with an external filter, as 
from any rectifier bridge. 

Suppose that during one half cycle of the reference 
voltage pin 5 is positive and pin 1 negative, and that 
the signal is in-phase with the reference, with terminal 


F of the upper transformer winding positive, and| 


terminal F of the lower winding negative. 

The lower bridge is then conducting, providing a 
path for the upper signal input winding for current 
flow to the output load, and a positive half-cycle of 
voltage appears at the load. The lower winding is un- 


able to produce output, as it is connected to a set of| 


non-conducting diodes. During the next half-cycle, the 
upper bridge is conducting, and the lower transformer 
winding passes current through the load. During this 
half-cycle, polarity of all windings is reversed, how. 
ever, and thus a positive half-cycle of output is pro- 
duced as before. 

Thus, positive-going full-wave rectified output is 
obtained for the conditions assumed. If, however, 
signal input were reversed in polarity, negative out- 
put would be obtained. If the ac signal input is only 
a few degrees out of phase with the reference voltage, 
a smaller output voltage would be obtained, until 
at 90° phase difference, the output voltage would 
consist of alternate positive and negative amplitudes— 
at a frequency of twice the applied frequency, as in 
any full-wave rectifier. 

Output is insensitive to reference voltage amplitude 
(provided it is high enough) as the reference voltage 
has only a gating function. Output is directly pro 
portional to input amplitude and to the phase angle 
of the input. Thus, for phase measurement, the signa 
amplitude must be either held constant, or taken into 
account, 

. Input impedance with a 1:1 ratio input transforme 
is approximately equal to the load impedance. If out: 
put load resistor is reduced to. 20K ohms from the 
150K ohms shown, output is reduced from + 50 ¥ 
by about 10%. The circuit is normally driven from 
a low impedance source; i.e. a cathode follower. 

Frequency response depends on the transformers 
used; excluding the transformers, circuit may be used 
from 0 to 5000 cps. Performance is maintained 4! 
ambient temperatures to 125°C. 
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As in other circuits depending on balance of com- 


ude ponents, there is some residual output (+ 0.5 v) 
nse for zero input voltage. A push-pull output may be ob- 
lule tained by center-tapping the output load resistor. 
ire, The Sanders Model 2 Phase Comparator is used 
and generally to measure the phase relationship between 
ired two voltages. It provides a convenient conversion 
unit for control systems where ac sensing devices are 
jave used to operate dc control loops, or where a polarized 
con: voltage is necessary in order to show sense of direc- 
idge tion. For example, an ac rate gyroscope gives an ac 
the output voltage proportional to rate of turn regard- 
ssed less of direction of turn. To determine the direction 
rm.j of turn, the gyro output must be phase-detected to 
, as give a polarized dc voltage output. 


Maximum output voltage: +50 v dc. Input voltage: 
once 0 to 50 v ac. Frequency response: 0 to 5000 cps (see 


that discussion). Circuit load resistance: Approximately 

inal equal to applied load resistance. Residual output with 

and| zero input: Less than 0.5 v. Conversion efficiency: 
85%. Maximum ambient temperature: 125°C. 

ig a 

rent 

e of MODULATOR 

un- 

t of Action of the preceding circuit can be reversed to 

the convert a de signal to ac. Output is proportional to 

‘mer input for de inputs up to 40 v, and reverses phase 

this when polarity of input is negative. 

how: Input is applied at the output terminals of the pre- 

pro- ceding circuit, via a 1K ohm series resistor. The 
same switching action of the diodes by the reference 

it is voltages causes the input signal to pass current alter- 

ever, nately through the two bridges and the transformer 

out- windings connected to them. 

only With an input from a constant dc source turned 

tage, on-and-off by the switching action of the diodes, the 

until output waveform would be a square wave if it were 

ould} not for the filtering action of the output transformer 

les— and the RC network on the output, which remove the 

1S Mi higher frequency components. Capaciter C is 1600 

pvpf for 400-cps output frequency. At higher carrier 

“0 frequencies, C is proportionately reduced to main- 

ltage 


tain the same impedance. For example at 4000-cps 
Prey carrier frequency, C is thus reduced to 160 ppf, keep- 





angle ing the same filtering action reducing output or shift- 
— ing carrier phase. 

fae Modulating applications use a fairly high level 
sill } (500 mv) low impedance variable dc input from po- 
+ out] tentiometers, thermistors, or other voltage generating 
a devices and convert it to ac to drive servo control 





50 yy: Motors or for other control purposes. Peak ac output 
voltage is equal to the dc input voltage for no-load. 


from 
Input: 0 to + 40 v de. 
— Output: 0 to 40 v pk ac at reference frequency. For 
anil rms values see characteristics curve. 
ed al Source: Sanders Associates, Inc., Nashua, N. H. 


For more information on Phase Comparators circle 109 on inquiry card. 
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MILITARY AUTOMATION EXPOSITION 


TECHNICAL 
SESSIONS 


for 


MILITARY 
ELECTRONICS 


& CONTROLS . 
set for 12 June 1958 


At least three speakers will give papers on new trends and 
developments in specific areas of military guidance and control 
systems covering aircraft, missile and ground support phases, 
in the Military Electronics & Controls technical session of the 
Fourth International Automation Congress. The technical ses- 
sion will be held in New York's Coliseum, 0915 to 1100, Thurs- 
day, June 12, 1958, according to CDR Claude O. Morrison, 


session chairman. 


Admission to technical sessions will be by ticket because of 
the limited capacity (270 persons) of the lecture room. Cost 
of the ticket is $1.00 and may be purchased in advance by 
mailing the coupon printed below with your check or money 
order to the address indicated. Applications in excess of capac- 
ity will be promptly returned when the capacity of the lecture 
room is exhausted. 

Considerable interest by military personnel and manufac- 
turers is being shown in this division of the Congress, which 
is included as a part of the Fourth International Automation 
Exposition and Congress for the first time this year. 


Other Automation Congress events are shown at right. 


for detailed information. 








Fourth Int'l 
AUTOMATION 
CONGRESS EVENTS 


Technical Sessions 

Data Acquisition and Reduction 
Automatic Weighing 

Machine Automation 

Medical Instrumentation 
Automatic Control Valves 
Military Electronics and Controls 
Education for Automation 


Importance of Measurements 


Product Design for Automation 





Exhibitor Clinics 


Clinic sessions will be conducted b 
exhibitors in various fields includ- 
ing: 


Electronic Computers 

Process Automation 

Machine Tool Automation 
Office Automation 

Automatic Materials Handling 
Servomechanisms 


Electromechanical Components 


Electronic Components 





3 Two-Day Conferences 


(Morning and afternoon sessions 
each day) 
(Registration for each conference 


$75) 
Human Factors In Systems 
Engineering 
Co-sponsored by Manhattan 
College. 


Automatic Data Processing For 
Senior Executives 


Co-sponsored by the School of 
Business of Fordham University. 


Plant Layout For Automation 
Details to be announced. 
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MAIL THIS FORM TO: Richard Rimbach Associates, 845 Ridge Ave., Pittsburgh 12, Pa, 


Enclosed is my $1.00 for Military Electronics & Controls Technical Session Registration 
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Heavy-Duty 
Cabinet Racks 
FOR MULTIPLE 

INSTALLATIONS 
18" AND 24" DEEP 

























FOR 





19” WIDE 
PANELS 


SEND FOR 
CATALOG MA 





@ Each unit consists of 
1 frame and 2 doors. 

@ 3 panel space heights available — 61%", 70” and 77’ 

@ Doors hinged for either left or right hand opening. 

@ Sides are detachable for multiple assembly. 

@ 3/16” adjustable panel mounting angles. 

@ Finished in either Black or Gray wrinkle, Gray or Brown m 
Hammertone. g 


JPURISAVINSIR METAL PRODUCTS COMPANY 


337 MANIDA STREET e NEW YORK 59, NEW YORK 
WESTERN SALES OFFICE: 1485 Bayshore Bivd., San Francisco 24, Cal. 
Tel. JUniper 7-8700 


EXPORT DEPARTMENT: EMEC 127 Grace Street, Plainview, N. Y. 
Tel. WElls 1-3701- 





STANDARD 
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COMMUNICATIONS USE 


“Made to joint Army and Navy specifications 
(JAN-S-23). For DC, or AC circuits up to 1600 cy- 
cles. Swiiching characteristics provide for changes 
in electric circuits by use of spst, spdt, dpst, and 
dpdt. Has bakelite housing and ONLY ONE MOUNT- 


ING HOLE. Nuts and sleeve lock-washers supplied. 
Available with screw terminals (No. ST-40 series, 
Single Pole, and ST-50 series, Double), and with 
soldering lugs (No. ST-42 series, Single Pole, and 
ST-52 series, Double). Also supplied with sealed 


t ] ‘ 
oggle lever. ite Today For Catalog No. 15 


KULKA , 


ELECTRIC 
CORP. 


Electrical Wirin 
 erwsan SINGLE POLE, with Solder Lugs 


See Our Exhibit At The IRE Show 
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FIG. 1. SPEEDY HAWK LOADER. Tractor driven 
Army HAWK missile loader quickly transfers three 
birds at a time from storage area to launcher. 
Highly maneuverable loader can negotiate rough 
or muddy terrain. 


See act aime an 


FIG 2. HAWK RADARS AUTOMATICALLY 
track the target, ignoring unwanted reflections from 
stationary ground objects, such as tree tops, hills, 
and buildings. 


HAWKS HUNT SNEAK INVADERS 


A surface-to-air missile system that ignores sta- 
tionary objects but moves instantly toward a threaten- 
ing moving target, has been developed by the Army to 
reinforce the low-altitude capabilities of the air de- 
fenses. Named the HAWK, it has the ability to seek 
out and destroy invaders at tree top level, while the 
mobility of its ground support equipment permits 
batteries to travel with fast-moving assault forces. 
The missile (Fig. 1) designed to carry lethal modern 
war-heads, uses a solid-fuel propellant and is ap- 
proximately 16’ long by 14” in diameter. Even at low 
target levels its range insures effective protection of 
defended areas. 

An advanced radar system (Fig. 2) picks out the 
reflection from a moving target at low altitudes and 
in the blind zone of conventional radars, ignoring the 
mass of signals reflected from ground objects such 
as hills, buildings and tree tops, and automatically 
tracks the target. 

Speed and mobility of operation are a prime con- 


sideration of the system. It is capable of operation at 
fixed installations and also can support fast moving 
troops. Missiles themselves can be stored underground 
in the interests of safety. Units of the system, in- 
cluding launcher, loader and missiles, can be quickly 
air-lifted to any isolated location. The loader is 
tractor-driven and is capable of carrying three birds 
from storage to the loader. Self-propelled, it is highly 
maneuverable and can negotiate rough or muddy 
terrain. Transportation to location by helicopter or on 
the highways using a minimum of vehicles is equally 
feasible. Selection of HAWK sites at strategic points, 
to complement the defense provided by the NIKE 
system, has already been initiated. 

Northrop Aircraft Inc. is the principal subcontractor 
for missile air frame components and support equip- 
ment. Raytheon Mfg. Co., Waltham, Mass. has com- 
plete weapon system responsibility as the prime con- 
tractor. 
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TRANSISTORIZED DOSIMETER CHARGER 


A new transistorized dosimeter charger CDV-750 
(Fig. 1) has been built around a standard 1.5 volt 
“TD” size flashlight cell. This cell is used in conjunction 
with a transistor, step-transformer and rectifier to 
obtain the approximately 200 volts required to 
charge a dosimeter. 


When switch SW1 (Fig. 2) is closed, collector 
current starts to flow, since the emitter is at ground 
potential. The transformer windings between the base 
and collector are so phased that when the collector 
current starts to flow the voltage in the base goes 
in the negative direction. As the base goes negative the 
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MINIATURE 


TAPE RECORDERS 


for 
HIGH FREQUENCY 


RESPONSE 


et 



























A REMARKABLE UNIT 
Diameter: 5.3”, Length: 7.0”, Weight: 4.5 
Ibs. Shock resistance while recording— 
250 g’s axially; 50 g’s transversely 
Ultimate shock without damage — 1200 g’s 


Miniature tape recorder model MR-52 is de- 
signed for acquiring essential instrument 
data in guided missiles, rockets, torpedos, 
aircraft, as well as commercial applications 
in oil and chemical processing industries. 
Tape capacity is up to 10 times that of 
smaller units, providing longer running times 
at higher tape speeds, and permitting higher 
frequency response. 

Model 52 is a 7 track recorder with built-in 
transistorized timing oscillator. Carrier 
erase, FM carrier, and direct AM recording 
systems may be employed. Standard tape 
speed is 15 ips or special tape speeds may be 
obtained upon request. Write for Bulletin. 

Northam Engineering facilities are available 
to assist you in any application problems. 


NORTHAM ELECTRONICS, INC. 
2420 N. Lake Ave., Altadena, Calif. 
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The Second 


COMPUTER 
HANDBOOK 


includes: 
Industrial Uses of Special-Purpose 
Computers 


Computer Control of Rolling Mill 
Schedule 


A Practical Approach to Analog 
Computers 


Basic Applications of Analog Com- 
puters 


Process Control and the Analog Com- 
puter 


The G-15 Digital Computer 


LGP-30 General-Purpose Digital 
Computer 


Electronic Data-Processing Machines 
Office Automation 


Data Processing with a Quasi-Ran- 
dom-Access Memory 


Magnetronic Data Handling 


$2.00 postpaid 


ORDERS TAKEN NOW 
WILL BE FILLED WITHIN 
TWO WEEKS. 


INSTRUMENTS PUBLISHING CO. 
845 Ridge Ave. _ Pittsburgh 12, Pa. 
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YEL 
CDV-750 


FIG. 2, DOSIMETER CHARGER schematic. 


collector current will increase still further, causing the 
base to go more negative. The collector current in- 
creases until the transistor goes into saturation. At 
this point the collector cannot supply the current 
demanded by the signal on the base. Since there is 
no change in the rate of current flow in the trans- 
former, there is no signal induced in the base winding 
and the emitter current decreases. When the emitter 
current decreases, the collector current also decreases, 
and the signal induced in the base of the transistor 
is in the positive direction. This action is cumulative 
until the transistor cuts off and the collector current 
stops. The collector current stops abruptly, and the 
consequent large rate of change of current in the trans- 
former makes the base go in the negative direction. 
This in turn starts collector current flowing and the 
cycle starts all over again. 


A step-up turns ratio between the collector winding 
and the secondary winding of the transformer pro- 
duces the required high voltage of approximately 200 
volts. This voltage is then rectified through the 
selenium rectifier SE1, to give the required dc voltage. 
Resistor R3 and capacitor Cl act as a filter to smooth 
out ripple in the dc voltage. To vary the voltage at 
the output R2 is inserted between the collector and 
the base turns of the transformer. This variable 
resistor limits the bias on the base, thus limiting the 
voltage swing of the collector and the output of the 
secondary of the transformer. 


Ease of procurement of ordinary cells give this 
instrument considerable versatility in times of 
emergency. (From 10-page instruction manual CDV- 
750, Universal Transistor Products Corp., 143 E. 49th 
St., New York 17, N. Y.) 
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INERTIAL PLATFORM 
Lightweight and compact, Kearfott 


four gimbal inertial platforms are 


characterized by rapid warm-up 
and alignment. Suitable for manned 
eli gdaohamel Mult ti (Mel ol olilachilelat: 


COMPUTER-AMPLIFIER 
xe] amolalol (oko MeolmmoileliielMelohiom s1ael4-1 1) 
ing. Available with fully transistor- 
p4-teMmelual ihdl-tamuilelel li -+3 


PANEL 

Display and control panel for pilot 
reference or ground support equip- 
ment 

Other Kearfott systems feature 18 
pound, all attitude platforms with 2 
minute warm-up time. Examples of 
compass systems are conventional 
or roll stabilized directional gyros 
late MoliMohiTLitiol-M olichiioldure ci mene) 


hour maximum drift rates 


ad 


7 Seer 


isan A, 
= ~<a > 


rr. 


KEARFOTT COMPANY, INC 
LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Main Avenve, 


Clifton, N. J. Midwest Office: 23 W. Colendor Ave., — 


La Grange, Illinois. South Central Office: 6211 Denton 


Drive, Dollas, Texas. West Coast Office: 253 N. Vinedo q 


Avenue, Pasodena, California. 
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ATOMS TEST 
HERMETIC SEALS 





A new and outstanding peaceful use for the atom 
as a non-destructive testing agent is employed in the 
unique and efficient RADIFLO process; a supersensi- 
tive, leak detection system produced by the Reed- 
Curtis Div. of American Electronics, Inc. for quality 
control and testing of hermetically sealed containers. 
Components which fail the RADIFLO test are not 
destroyed or damaged but may be repaired, corrected 
or salvaged. The process can be applied to a wide 
range of components important in the missile age— 
relays, evacuated metal bellows, vacuum tubes, 
transistors, diodes, gyros, accelerometers, etc. 

Component seals can be 100% tested after com- 
pletion of vibration, temperature, pressure, and other 
environmental tests, which previously was not possible. 
RADIFLO testing should enhance the reliability of 
systems which incorporate components that have 
survived its sensitive scrutiny. 


Application to Transistors and Diodes 


Transistors and diodes are relatively small packages 
which contain extremely sensitive crystals. Contamina- 
tion of any sort causes intolerable instability or 
complete failure of the electrical characteristics of 
these devices, which is the reason that they are her- 
metically sealed. Military Specification Mil-T-19500A 
requires that transistors demonstrate operation after 
salt spray, moisture, temperature cycling, and re- 
duced pressure tests have been made. All these tests 
are closely related to the integrity of the hermetic 
seal. 

Radiflo’s test sensitivity, far in excess of present 
sealing requirements, has an ability to detect a leak 
of 10~-' cc/sec of air standard. This leak rate is so 
minute that 5 million years would be needed to pass 
one cubic inch of air at atmospheric pressure into an 
evacuated vessel. Experience in testing transistor com- 
ponents has shown that those units which show a leak 
of 10~® cc/sec and more also consistently fail mois- 
ture resistance tests. 

An economic balance between reliability in ex- 
tremes of environment and production yield will in 
time generate leak-rate specifications for adoption by 
military and industrial standards agencies. It is 
probable that packages which can pass a 10~"'cc/sec 
leak test can be produced at a high yield rate. yet 
will reliably withstand moisture leak tests. 
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FIG. |. RADIFLO ACTIVATION UNIT with Ac- 
tivation Tank (right) containing small hermetically 
sealed components to be tested for leakage. Tank is 
sealed and a non-toxic, radioactive gas, Radene Ill, 
is introduced. Instrument board (left) controls acti- 
vation time, gas concentration and activation pres- 
sure. 


Transistor Testing by the Radiflo Process 


Radiflo is applied to test completely sealed com- 
ponents in two steps. The first step is accomplished 
in the Radiflo Activation unit (Fig. 1). A quantity of 
transistors are placed in a_ lead-shielded pressure 
vessel. The quick-lock lid of the vessel is closed, evac- 
uated, and an inert radio-active gas is pumped in to 
a pre-determined pressure. The gas enters leaky 
transistors through any leakage paths and is trapped. 
The radio-active gas, Radene III, is then pumped back 
into a lead-shielded storage tank for reuse in later 
tests. An airwash is circulated through the activating 
tank, removing residual radioactive material on the 
surface of the transistor packages. The transistors 
are now activated, but clean and ready for step two, 
analysis. 

To analyze each component for leakage, the transis- 
tors are passed before a scintillation counter (Fig. 2). 
Those units which leak now contain gamma emitting 
Radene III in a minute but measurable amount. The 
radiation, passing through the walls of the transistor, 
is detected by the super-sensitive scintillation counter, 
and is measured by a ratemeter. This measurement is 
an indication of the number of radioactive atoms in 
the transistor, and when related to the soak time, ex- 
posure pressure, transistor internal pressure and 
specific activity (concentration) of the gas, yields 
the leak rate. Assembly-line methods may also be 
applied in mass testing of products (Fig. 3). 


- Radiflo Test Costs 
As applied to transistor testing, it has been esti- 
mated, with regard to labor, product and Radene III 
expenses, costs in processing 3000 units per cycle is 





FIG. 2. OPERATOR TESTS SAMPLE over Well- 
Counter crystal and reads amount of emitted radi- 
ation, thus determining leakage rate of sample, in 
the FAX|12 Ratemeter. This manual technique of 
measuring leakage is particularly effective when 
dealing with few samples. 





Ti eee 
5 
* 


FIG. 3. RATEMETER IS ADJUSTED for measur- 
ing radiation counting rate as test components pass 
below Well-Counter on conveyor belt. This auto- 
matic process is particularly valuable to the semi- 
conductor industry for its ready application to mass 
production testing and quality control. 


— 


less than a penny per transistor. Other applications 
are comparably inexpensive. The system is made by 
American Electronics, Inc., 655 W. Washington Blvd., 
Los Angeles 15, Calif. 
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ADVANCES IN PRECISION 
WELDING 


Precision welding of tiny assemblies in the manu- 
facture of subminiature electron tubes to meet high 
reliability standards has been accomplished by a 
modification of stored-energy welding equipment to 
provide a new type of automatic heat control. Devel- 
oped by the Raytheon Manufacturing Company with 
financial assistance from the Bureau of Ships, the new 
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FIG. 1. PRECISE CONTROL of Welding parame- 
ters is solution to reliable welding of miniature parts 
under unfavorable conditions. (A) Up-slope time, 
(B) Weld time, (C) Down-slope time, (D) Weld heat, 
(E) Low heat. 





FIG. 2. HEAT PROGRAM TIMER in background 
provides automatic control of current to welding 
head shown. Raytheon Manufacturing Company's 
Engineering Application Lab helps manufacturers 
solve welding problems without charge. 


Heat Program Timer conditions the electrode-to-work 
interface by a gradual increase in secondary welding 
current before welding magnitudes are reached. 

The Heat Program (Fig. 1) is precisely controlled 
throughout three successive time intervals: 

1. Up Slope Time, adjustable over a range of 10 
cycles, conditions the interface by reducing irregulari- 
ties of the coating (oxide or dirt), thus permitting 
reliable welding to follow. 

2. Weld Time, which is synchronously controlled 
and adjustable over 10 cycles. 

3. Down Slope Time, or annealing phase during 
which crystal growth is controlled to reduce the ten- 
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dency toward brittleness surrounding the weld, This 
is adjustable over 2-10 cycle range. 

The Heat Program Timer controls the weld heat 
to produce successful welds previously considered im- 
practicable or impossible between oxidized, greasy, or 
otherwise coated metal surfaces in small-parts fabri- 
cation. Also, it makes possible the welding of high- 
ly conductive metals such as copper-to-copper without 
resorting to metal inserts or highly resistive electrode 
alloys. It is particularly valuable in the assembly of 
radio tube structures requiring welding of copper and 
kovar parts to thoriated tungsten filaments or of car- 
bonized plate elements to nickel-iron structural ele- 
ments (Fig. 2.) 

Other applications are in welding palladium con- 
tacts to stainless steel in tiny relays, in making crystal 
diodes and transistors, thermocouples, and precision 
wire-wound potentiometers. 

Incorporating the Timer, an automatic welding ma- 
chine has been developed to weld the pigtail wire leads 
to the metal end caps of resistors and capacitors. In 
the process, the equipment automatically feeds the 
wire from a reel, straighten’ the wire, feeds the shells, 
welds the'two parts, cuts wire to length, and ejects the 
completed assembly. Capable of 2,000 welds per hour, 
the machine can be easily changed to accommodate 
different designs and sizes of caps and wire. Additional 
data are available from Engineering Application 
Laboratory, Raytheon Manufacturing Co., 103 River 
St., Waltham 54, Mass. 
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MAGNETIC TAPE FAX. 


A new practical method for recording standard 
facsimile signals on magnetic tape, the Ampex Fax- 
tape Recorder, provides for improved speed and con- 
venience in editing in the communication of still 
pictures. The Recorder is also adaptable for use with 
special-purpose facsimile systems with nonstandard 
requirements for scanning speeds, frequency charac- 
teristics, or methods of transmission. A picture fed 





into the Recorder is in the form of the output signal 
from a facsimile transmitter. This signal is recorded 
by the FM-carrier method along with its own ultra- 
precise time standard which controls playback speed. 
On play-back, the Recorder provides a voltage pattern 
identical with the original signal for local facsimile 
reproduction or for a local facsimile receiver or re- 
transmits it to distant receivers. 

Its components are standard interchangeable pro- 
duction-line units, except for two modules and a moni- 
tor/control panel engineered specifically for facsimile 
recording. Magnetic tape records every detail of a 
picture, reproduces the picture on playback with 
original clarity and detail, and can be stored in- 
definitely. 

Recording time is 64 mins at 714 ips using 1.5 mil- 
base tape on 10.5” reel. (From new 8-page brochure 
Ampex Corp., 934 Charter St., Redwood City, Calif.) 
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Comparison Of 
Aerial Photography, Infrared 
And Radar Detection Systems 





CHARACTERISTICS PHOTOGRAPHY INFRARED RADAR 
GENERAL 
meres Visual Light hetrared Resiation Mic romaves 


Passiv: 
External Source of energy required uy m 
IMAGE CHARACTERISTICS 


Presentation time Film pe ung tome required instantaneous instantaneous: 
Resolution Excetien' Coos Faw to Pow 
Contrast and tone tacetient Eacetient Coos 1@ Poor 
DETECTION 
Of surface properties ves Yes Yes 
Of radiant heat sources Wo Yes 
Of hidden instaliations No Yes mo 
Of camouflage Limited Yes Lamted 
FALSE SIGNALS 
Subject to camoutiage Yes Not very readily Depends on wavelength 
Subject to jamming No ho ves 
WORKING VALUES 
Suitable to daylight operations Yes Yes Yes 
Adaptable to nighttime operations Yes, with difficulty ves Yes 
Range Intormation Wot Direct Not Direct Direct 
Water vapor penetration Excellent Some cepenc. mt on wavelength Eacetient 
of equipmen 
Cloud penetration None Reduces ene vency Redw eo aye! at short wave- 
ttle effect at long 
Smoke and Haze penetration Poor t wavelengths oos 
Settee ne longer @. pe 


OTWER CHARACTERISTICS — 
Basic Equipment 


Weignt Lightest Comparatively light 

Complexity Simplest ° More c Most compler 
t Smaliest larger Largest 

Coverage Can cover any angie Vurtually any angie Has nadi! vod 


“Infrared Reconnais- 
sance,” Perkin-Elmer Corporation, Norwalk, Conn.) 


(From 12-page brochure, 
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“As a comprehensive source book on instrument cir- 
cuitry, this one will be hard to beat” .. . Radio & 
Television News 
ELECTRONIC CIRCUITRY FOR 
INSTRUMENTS & EQUIPMENT 
By MILTON H. ARONSON 
Editor, Instruments & Automation 


Instruments Publishing Company 
845 Ridge Avenue 
Pittsburgh 12, Pennsylvania 


Enclosed is §............ eee copies of Aronson’s 
ELECTRONIC CIRCUITRY BOOK at $2.00 each, 
postpaid. 
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FIG. |. TYPE | C-2 break-before-make Dwell and 


Phase Diagram. 


Stable DC/AC Choppers 


1C Series DC/AC Choppers are miniature precision 
SPDT break-before-make and companion make-before- 
break types which meet MIL-C-4856. The 4 basic 
models of this series are stable through a wide range of 
operating voltages, frequencies and ambient temper- 
atures. 

The introduction of the chopper into the field of 
dc amplification has overcome the disadvantage of 
complexity, questionable long-term stability, and am- 
plification accuracy inherent in earlier instrumentation 
designs. Practically speaking, the chopper is an elec- 
trically-driven, high-speed switch which may be used 


TABLE I. 10-2 
NOMINAL CHARACTERISTICS . 
AND STANDARD MANUFACTURING 


TOLERANCES 

Dwell Phase 
Frequency Time Within Degrees 

C.P.S. Degrees . Degrees Lag 
50 16510 15 17+5 
60 16510 15 20+5 
70 165+ 10 15 22+5 
80 16515 is . 25+5 
90 16515 . 15 26+5 

* 100 165215 15 - 2947 
110 165+15 oo .. .- eae 
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FIG. 2. TYPE | C-8M make-before-break Dwell and 


Phase Diagram. 


to interrupt a dc signal, causing it to appear at the 
input of an amplifier as an ac signal having a peak 
voltage equal to that of the applied dec. 

In many chopper systems, stability of dwell-time and 
angle of phase-lag characteristics, through wide vari- 
ations in drive voltage, frequency and temperature, is 
the most important pre-requisite. Stability of the order 
exhibited by the 1C-2 and 1C-8 series ensures high 
precision in amplifier gains and reliability of tele- 
metered data over a wide range of environmental con- 
ditions. 

Another desirable characteristic of choppers is a 
low inherent noise level. The “50-microvolt across 1- 
megohm” level for the 1C series is unusually low for 
general purpose choppers, and is an added advantage 


TABLE II. 1C-8M 
NOMINAL CHARACTERISTICS 
AND STANDARD MANUFACTURING 


TOLERANCES 
. Dwell Balanced — Phase 
Frequency . Time. Within Lag 
C.P.S. Degrees Degrees Degrees 
300 165+10 is. 30+10 
400 165+10 15 45+10 
500 165+10 15 55+10 
600 165+ 10 15 65+ 10 





FIG. 3. OSCILLOSCOPE pattern of two SPDT break- 


before-make choppers. 


in many applications. For special applications re- 
quiring lower noise levels a new series of choppers will 
be announced in the near future. 

Modifications in coil resistance, dwell time, and 
phase angle can be made to user’s specifications to 
make these choppers interchangeable with those of 
other manufacture now in service to provide improved 
equipment performance. 

In the make-before-break models 1C-2M and 1C-8M 
the force developed by the vibrating element is exerted 
to hold the working contacts closed rather than to hold 
them open. This results in firm contact closure, high 
contact pressure and imperviousness to shock insulat- 
ing mountings. Types 1C-2 and 1C2M are the lower 
frequency, wide range break-before-make and make- 
before-break types respectively. Nominal operating 
characteristics of the 1C-2 are given in Table 1. 

Types 1C-8 and 1C-8M are the higher frequency, 
wide range, break-before-make and make-before-break 
types. Nominal operating characteristics of the 1C-8M 
appear in Table 2. 

Figure 3 is a photograph of an oscilloscope presenta- 
tion of two SPDT break-before-make choppers oper- 
ating from a network in which they are connected and 
phased to chop the driving sine wave at 45° each 
side of its 90° point. Such arrangements are in use 
whereby several choppers control separate signal cir- 
cuits in definite phase relations to a reference driving 
voltage. 

(A complete description is contained in bulletin 
B-1C obtainable from manufacturer, Collins Electron- 


ics Mfg. Corp., Stevensville, Md.) 
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Magnetic Amplifier 
Operated Relays 


What can a magnetic amplifier operated relay do 
that cannot be done with a sensitive relay controlling 
a power relay? A comparison of the characteristics of 
the sensitive relay and the magnetic amplifier operated 


relay follows: 


1. Contact Pressure 

2. Contact gap 

3. Contact current 

4. Vibration resist- 
ance 


5. Shock resistance 


6. Auxiliary Relay 
7. Reliability 


8. Power require- 


SENSITIVE 
RELAY 


Very low 
Small 
1 to 2 amps 


Usually limited to 
10 G to 55 cps 


Very poor without 
shock mounts. 


Required if more 
than one or two 
small current loads 


Not good due to 
low contact pres- 
sure 


Not less than a few 


MAG. AMP 
RELAY 


Equivalent to any 
power relay 


As large as load re- 
quires 


5 to 25 amperes as 
required 


20 G to 2000 cps 


Same as any power 
relay 


None required even 
for multicircuit 
loads 


Very good, moving 
parts are at high 
power level. 


A few microwatts 
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ments of control milliwatts 
winding 


The principle of the magnetic amplifier operated re- 
lay is shown in Figure 1. The current in the rectifier 


Saturable 
Reactor 









WW 











Control Circuit 


FIG. 1. SIMPLE MAGNETIC Amplifier Operated 
Relay. 


circuit, hence the current in the relay coil, is at a 


minimum when the magnetic core is unsaturated and 


its impedance is maximum. As voltage is applied to 
the control circuit and the control current is increased 
by varying the series resistor, the incremental induct- 
ance of the reactor is decreased as core material ap- 
proaches saturation. The current in the relay coil will 
now vary as we adjust the control winding current by 
the variable resistor. We now have an elementary form 
of magnetic operated relay. (Extracted from a paper 
of the same title by A. O. Adams, one of 31 papers 
presented at the Fifth Symposium on Electromagnetic 
Relays, and all in a 132 page volume by courtesy of 
Potter & Brumfield, Inc. Princeton, Ind.) 
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day's high-speed aircraft. They break — 
the “delay” barrier by eliminating the 
time consuming effort of “getting at’ 
defective parts, enabling almost instan- ~ 
taneous maintenance without costly 
” Joss in operating time. 


Grant slides are strong and dependable. 
They frequently weigh less than cum- 
bersome brackets or mountings, and. 
are available in an unlimited 
of variables. Grant offers co 
engineering services, including 
plant discussions regarding the 
opment of slides that sey 
specifications exactly. Write tot 
Grant Industrial Slides tect 
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Carat INDUSTRIAL SLIDES 


GRANT PULLEY & HARDWARE CORPORATION 
77 High Street, West Nyack, New York 
944 Long Beach Ave., Los Angeles 21, Calif. 
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"MILITARY AUTOMATION contains information 
with regard to new techniques and new com- 
ponents which will be useful to me.''—Research 
Engineer, Advanced Systems Development Sec- 


tion, 
tion. 


Arma Div., 


American Bosch Arma Corpora- 


“A copy of- MILITARY AUTOMATION passed 
over my desk today and | would like a sub- 
scription very much.''—Director of Operations 
for Engineering for Defense Products, American 
Machine & Foundry Company. 


“Havin 
AUTO 


be 


read the first issue of MILITARY 
ATION with enthusiasm, | would like to 


included in the list of subscribers.''—Sr. 
Project Engr., 


Research & Engr. Div., Reaction 


Motors, Inc. 


“After readin 


the March-April issue of MILI- 


TARY AUTOMATION | was happy to see a 


magazine devoted to military products.''—Elec- 
trical Designer, Westinghouse Electric Corp., 
Project "A". 


"During the past few weeks, my attention has 
been focused a number of times on MILITARY 
AUTOMATION. As my duties are directly con- 
cerned with testing components used in Mili- 
tary Products Systems, your magazine would 
provide me with valuable reference material.''- 
Engineer, Military Products, International Busi- 
ness Machines Corp. 


“MILITARY AUTOMATION has been found to 
be directly applicable to this company's missile 
system ground support equipment engineering 
and development.''—Engineer, Ground Systems 
Control & Checkout Sealten, The Martin Com- 
pany. 


“| have had an opportunity to read your 
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To our Readers: 


MILITARY AUTOMATION is a bi-monthly publication, which first appeared in 
February, 1957. It has served the designers, engineers, executives, and others 
in the manufacturing industries and officers in the defense services. 


That it has fulfilled its objectives is confirmed by quotations from readers of 
the first six issues of MILITARY AUTOMATION, and by the large number of 
inquiries received for the various products advertised, and listed in the New 
Product and Manufacturers Literature Sections: 65200 sales leads for these 
products in the first five issues were forwarded to the manufacturer producing 
these products. Seldom does a publication accomplish its purposes in such 


a short time. 


The increased emphasis on our defense activities in the months to come, will 
bring about a rapid uprising in business in the third quarter of 1958. There- 
fore you will want to place your advertising message before the Armed 
Forces and the manufacturers of the end products for the Armed Forces. 


You are invited to place your sales messages in the bi-monthly issues of 
MILITARY AUTOMATION. Our district offices will be pleased to furnish you 


with any information you will require 


MILITARY AUTOMATION. 


i seeds Andover 2212 
DS ses Sondessastacsaiianal Central 6-8963 
IN, “Aids chdunicsiaaeckececak’ Riverside 7-0189 
I, on. .csesccoscccccczees Melrose 1-4991 
Kansas City, Mo. ........ Baltimore 7305 
Los Angeles ................ Dunkirk 7-6149 


Sincerely yours, 
MILITARY AUTOMATION 


Richard Rimbach 


Publisher 


to arrange an advertising schedule in 


BP HOO scisiscesscsanes Murrayhill 8-0980 
Philadelphia ............ Evergreen 2-3878 
ID 6.55 ssccrcccexekiauaen Fairfax 1-0161 
ED: kbscscvssessensseoed Chestnut 1-1965 
San Francisco ............ Douglas 2-9183 


P. S. Engineers with companies in this field are requested to call the utten- 
tion of their Sales Promotion Director, to the value of being represented 
in the advertising columns of MILITARY AUTOMATION. 
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second issue of MILITARY AUTOMATION and 
was ve much impressed by the article in it. 
The one on Modern Digital Techniques was very 
good, as was the article on the Analog Com- 
puter.’—-Guidance & Control Systems Engr., 


Missile & Ordnance System Dept., GE Company. 


"You are to be complimented on the com- 
mendaile job you are doing in such a vital 
field. Our technical library serves an organiza- 
tion of 6, people engaged in the research 
and development of atomic weapons.''—Li- 
brarian, Sandia Corporation. 


"| have just finished reading the article Modern 
Digital Techniques in MILITARY AUTOMATION. 
The presentation of the ideas is very clear." 
—Manager, Circuit Development Section, Tech- 
nical Products Div., Allen B. DuMont Labs. -, Inc. 


"On being shown a copy of MILITARY AUTO- 
MATION, | was highly impressed by the arti- 
cles and would appreciate being placed on 
your mailing list."'"—Sr. Electronic Engineer, 
Communications Dept., Hoffman Labs., Inc. 


"| had the opportunity of leafing through a 
copy of MILITARY AUTOMATION, and was 
struck by its success in covering a wide range 
of interesting topics so concisely.''—Engineer, 
Specialty Control Dept., General Electric Com- 
pany. 


"MILITARY AUTOMATION is a very informa- 
tive magazine.''—Engineer, Missile Systems Div., 
Raytheon Manufacturing Company. 


"The articles in MILITARY AUTOMATION have 
been of great value to me.''—Electrical Engi- 
neer, Government & Industrial Div., Philco 
Corporation. 


"| recently saw your second issue of MILITARY 
AUTOMATION and | found it exceedingly in- 
teresting. We are concerned with all phases of 
shipboard electronic systems including missile 
guidance, radar, sonar and communications.''— 
Manager BuShips Contract, RCA Service Com- 
pany, Inc. 


"After reading several issues of MILITARY 
AUTOMATION, | have found it to be a valu- 
able tool in my work.''—Electrical Engr., Good- 


year Aircraft Corporation. 


"The information in MILITARY AUTOMATION 
will be valuable to us in devising new electronic 
systems to solve problems for the Armed Servi- 
ces.''"—Supervisory Engr., Electronics Proposals, 
The Martin Company. 


"Thank you for your foresight in producing this 
timely and helpful publication.'"—Machine De- 
signer, Convair. 


"| recently had the pleasure of reading MILI- 
TARY AUTOMATION. | particularly enjoyed the 
article on Modern Digital Techniques.''—Radar 
Engr., Electronics & Avionics Div., Emerson- 
Electric. 


"After examining a recent issue of MILITARY 
AUTOMATION, | feel that a ‘subscription’ will 
be of great value.'"—Computer Engr., Foster 
Wheeler Corporation. 


"| have just read the July-August issue of 
MILITARY AUTOMATION and | liked it very 
much.'"'—Government Field Engineer, Tube Div., 
Radio Corporation of America. 


For information on advertising 
and subscriptions, contact your 
district office or Instruments 
Publishing Co., 845 Ridge Ave., 
Pittsburgh 12, Pa. © FAirfax 
10161 





RAPID TEST-FILM 
PROCESSING 


Laboratory requirements for high speed movies, 
oscilloscope records, gun camera and missile films, 
and other photographic instrumentation are usually 
such that the film must be viewed as soon as possible 
after the event is recorded. Otherwise the evaluation 
may be useless or errors in setups which later would 
require complete retesting are not detected. 

One hundred feet of test film can be processed, 
dried, and ready for projection within 20 minutes 





FIG. |. AUTOMATIC AND LEADERLESS opera- 
tion is a feature of Fairchild's new ''Mini-Rapid 16" 
film processor. After insertion of first two inches of 
film through a slot from the feeding compartment, 
process is automatic, operates without photographi- 
cally-trained personnel. 





FIG. 2. TWO MINUTES AFTER START of proc- 
ess first frames are dry and ready for inspection. 
Drive speed control is adjustable to correct for ex- 
posure or temperature differences. 
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after shooting, using the new “Mini-Rapid 16” film 
processor (Fig. 1). Approximately the size of a 
standard file drawer, it is independent of all utilities 
except 110 vac, permitting its use in odd locations 
where water connections are not available. 

Major elements in the small processor are the inter- 
changeable film-transport plastic inserts containing 
a high speed developer, a rapid fixer, a hypo elimi- 
nating agent, and a static rinse. Provisions also have 
been made for use of an accessory tank for circulating 
water. Drying is carried out by a high velocity air 
jet on the emulsion side of the film. Wide range 
capacity in film length and longevity of chemical 
solutions are also important features. Film lengths 
as short as one foot or as long as 400 feet may be 


processed without changing or replenishing the chemi- 
cal solutions. 

The unit, size 27” x 12” x 13”, weight 70 lbs. 
dry, is ordinarily placed on a table top for operation 
and no fasteners are required. 

A variable speed film drive system permits adjust- 
ment of the rate of processing for over and under- 
exposed film and/or temperature variations. The film 
may be checked for degree of development at the 
take-up spool and the speed adjusted to compensate 
for any errors in exposure. (Fig. 2) 

The Mini-Rapid 16 is a development of the Fair- 
child Camera and Instrument Corp., Robbins Lane, 


Syosset, L. I., N. Y. 
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NUMERICAL CONTROL OF MACHINE TOOLS ~ 


The Air Force has installed its first commercial 
numerical control director for automatic machine tool 
production of military aircraft and missiles in the 
Wichita, Kansas, plant of the Boeing Airplane Com- 
pany. This new “Director” system operates air- 
craft skin milling machines equipped with suitable 
magnetic-tape conversion equipment to achieve mass 
economies in short and broken-run schedules that 
typify aircraft and missile production. Five simul- 
taneously controllable motions, all under numerical 
control, provide reduction in set-up time, accuracy 
and reliable duplication of complex aircraft parts. 
The system also permits close coordination between 
widely dispersed manufacturing facilities. 

Called the NUMERICORD system, it is a data proc- 
essing center for machine tool control consisting of 
four sub-assemblies (Fig. 1) a paper tape preparation 
unit, an electronic computer and converter called the 
“director”, a magnetic tape recording unit, and a 
power supply. Accuracy control is said to be in excess 





FIG. |. NUMERICORD SYSTEM at Boeing plant, 
Wichita, has capacity for magnetic tape produc- 
tion to control several different automatic machine 
tools. 


of any present or proposed machine tool requirements. 

The “Director” is a digital computer designed to 
convert the machining instructions on the paper tape 
(Fig. 2) into analog signals suitable for continuous 
path control at the machine tool. Instructions on the 
tape are used to convert gross time and distance 
commands into a series of distance-increment com- 
mands which are converted into a continuous position 
signal for recording on the magnetic tape. One di- 
rector, consisting of data input system, interpolator, 
decoder, indicator, and control system, can produce 
magnetic tapes for several machine tools. The director 
operator visually receives position data as a check on 
operation and on the paper tape instructions. The 
paper tapes are readily stored and can be modified if 
product designs are changed. 

The Numericord is designed by the Giddings and 
Lewis Machine Tool Co. of Fon du Lac, Wisconsin 
and is manufactured by the Concord Control Inc., 


1282 Soldiers Field Rd., Boston 35, Mass. 





FIG. 2. OPERATOR'S CONTROL PANEL of di- 
rector (left). Tapes programmed to produce right- 
handed parts will automatically produce left-handed 
parts if "Reverse" button is operated. Circuitry 
panels are extended to right on roller slide for ease 
in maintenance. 
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den onst 


nce reported by Chance V 


Two Statham pressure transducer 
which had not been calibratec 

six years were recently calibrated 
with a resulting curve that checked 


within 2% of the last calibration 


IF YOU NEED 
Linear Accelerometers 
Angular Accelerometers 
Gage Pressure Transducers 
Absolute Pressure Transducers 
Differential Pressure Transducers 

in your instrumentation 
programs, please outline your 
requirements so we may submit 
specific recommendations. 
WHEN THE NEED 


iS TO KNOW...FOR SURE 
SPECIFY STATHAM 
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For MISSILE and 
TELEMETERING 
APPLICATIONS 





AIRBORNE DIGITAL 
TIMING GENERATORS 


New 206 series of timing genera- 
tors are designed for airborne en- 
vironmental conditions. Model 206A 
employs maker’s standard timing code 
format and binary coded tone burst 
system with bit rate and tone burst 
frequencies as functions of magnetic 





tape speed. Model 206B is designed 
for output conforming with 20 pps, 
binary coded Patrick timing format. 
Model 206C is designed for the 
PARSET timing code format in for- 
ward or reverse form. Solid state ma- 
terials employing magnetic core logic 
blocks and transistors are used 
throughout. Remote control box con- 
tains the power off-stand-by-operate 
switch, digital clock set, and time dis- 
plays. All units meet MIL-E-5400 and 
are shock mounted in % ATR box. 
Weight, 15 lbs; power consumption, 
15 watts—Hycon Eastern Inc., 75 
Cambridge Pkwy, Cambridge 42, 
Mass. 
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DIGITAL WAVEMASTER 


New Model 114 swept digital fre- 
quency meter (Wavemaster), used in 
airborne missile and aircraft radar 
systems, is compact and simple to in- 
stall. Unit consists of a high-Q coax- 
ial resonant cavity, automatically 





For more information on products re- 

ported or advertised in this issue, use 

postage free card bound in this issue 

—or write number and date of issue 

on card and send c/o our Reader 
Service Department. 











tuned through the complete frequency 
range and back in one second. A 
coded wheel, or commutator, is driven 
in synchronism with the cavity, code 
wheel output is in Gray binary code, 
with 1024 coded outputs, of tvhich 
1000 cover the 3600 to 5600 me fre- 
quency range. When wavemeter tunes 
through signal from airborne re- 
ceiver’s local oscillator, it resonates 
and transmits coded pulse, indicat- 
ing frequency.—Narda Microwave 
Corp., 160 Herricks Rd., Mineola, 
Ba Sey We Be 
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AIRBORNE COMPUTER 


New Transac C-1102 digital control 
computer is used to test small digital 
components being developed for use 
in inertial guidance systems for air- 
craft and missiles. Featuring reliabil- 
ity, high speed operation and transis- 
torized circuitry, the C-1102 com- 
puter occupies less than 3 cu ft and 





weighs less than 160 lbs. 

TRANSAC is designed around a 
small transistorized, parallel, binary, 
digital computer of 20 bits word 
length. Comprising the arithmetic 
and control section, core memory, 
drum memory and power supply, this 
computer can be removed from its 
location in the laboratory console as 
illustrated, and mounted for airborne 
application—Philco Corporation, 
Philadelphia 34, Pa. 
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DRUM QUANTIZER 


The Model DD2 quantizer and as- 
sociated amplifier convert transducer 
input signals directly to various 
forms of output codes. 200 drum posi- 
tions can be read out in the form of 
three characters of teletype code or 
sixteen binary bits. 

Information is stored on the drum 
in any pin arrangement desired. Elec- 
trical contact springs are arranged 
to strike along a row of pins to pro- 
vide drum readout. Signals derived 





from the drum are in the form of 
contact closures to a common wire. 
Outputs are supplied on a terminal 
block.—Union Thermoelectric Corp., 
2001 Greenleaf St., Evanston, Ill. 
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TELEMETERING MULTICODER 


New “D” series low-level multi- 
coders are used for missile and air- 
craft flight instrumentation in low 





0-15 mv and 0-30 mc ranges, making 
possible the multiplexing and coding 
of up to 86 low level sources by use 
of a miniaturized packaged assembly. 
Signal magnitudes as low as 75 mv 
provide direct inputs from a variety 
of low level pressure pickups, strain 
gages, thermocouples, and other low 
level transducers.—Applied Science 
Corp. of Princeton, P. O. Box 44, 
Princeton, N. J. 
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SUBCARRIER OSCILLATORS 


Two new transistorized sub-carrier 
oscillators, Model TOE-100 employ- 
ing silicon transistors for high tem- 
perature ranges, and Model TOE-101 
utilizing germanium transistors for 
very low temperature applications, 
are voltage controlled. Both are avail- 
able for operation at any standard 
sub-carrier frequency, and in a choice 
of input ranges. Silicon oscillator units 





provide performance within specifi- 
cations at temperature to 85°C., while 
germanium units operate over the 
range —40° to +60°C. Units will 
withstand 25 G vibration to 2000 cps; 
power requirement is less than 0.35 
watt.—Pacific Div., Bendix Aviation 
Corp., 11600 Sherman Way, N. Holly- 
wood, Calif. 
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TELEMETRY MULTICOUPLER 


New model 1104 multicoupler con- 
nects as many as nine telemetry re- 
ceivers into a single antenna output. 
By cascading two couplers, inputs to 





17 receivers are provided. Designed 
for the TLM-18 Telemetry Antenna 
which automatically tracks missiles 
along the 5,000-mile AF missile test 
range, it features a high degree of 
interchannel isolation and a _ wide 
tuning range. Frequency is 216-255 
mc and bandwidth 30 mc. Isolation is 
55-85 db and gain is 2 db nominal.— 
Radiation Inc., P. O. Box 37, Mel- 
bourne, Fla. 
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DPDT CHOPPERS 


New James miniature DPDT 
chopper assemblies, with nine pin 
bases with top coil connections, are 





available in both 20-120 cps and 350- 
500 cps models. Top coil connections 
in both hermetic seal and dust seal 
types assure residual noise of levels 
in one megohm circuits of less than 
10 uv at 60 cps and 20 uv at 400 cps. 
—James Vibrapowr Co., 4050 N. 
Rockwell St., Chicago 18, IIl. 
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AC VOLTAGE AMPLIFIER 


New Model 1060 system is a 7- 
channel preamplifier for piezoelectric 
transducers. Features include 100 
megohm impedance, 0.4 cps to 200,000 
eps bandwidth, 1.00 and 10.0 voltage 
gains (remotely controlled), and full 
output into 6000 mmf of cable capac- 
itance up to 70 ke. Shock mounted 
sub-miniature tubes are used to ob- 
tain high impedance, and silicon tran- 
sistors provide high output current 
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Need control! consoles? 
GENERAL ELECTRIC 
came fo 


IEC 


General Electric Company, 
Aircraft Gas Turbine Divi- 
sion, came to Industrial 
Engineering Corporation 
for the construction of 
* this Master Control Con- 
sole for the Engine Simu- 
lator, which was developed 
by General Electric for 
the United States Air Force. 





[* your problem is functional test equipment 

or control panels, Industrial Engineering 
Corporation can supply the answer. Whether your 

- needs call for the use of hydraulic, pneumatic, 

electric or electronic principles — singly or 

in any combination — IEC has the imagination, 

the know-how, the facilities to handle the job right, 

from original design to actual installation. 


Consult IEC on your test equipment requirements. 
Write today! 





INDUSTRIAL ENGINEERING 
CORPORATION 


525 E. WOODBINE, LOUISVILLE, KENTUCKY 





Makers of GG ones pressure protective devices 
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PRINTED CIRCUITRY 
by Allan Lytel 
Includes: Circuitry 


Development | Components Production 
Design Factors UHF Applications Servicing 


183 pages + vii, eight chapters, 
132 illustrations, many tables and charts 


“,..@ valuable working tool for anyone engaged 
in this new phase of electronics.” 


$2.00 postpaid 
INSTRUMENTS PUBLISHING CO. 
845 Ridge Ave. Pittsburgh 12, Pa. 
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capability. System is designed to 
minimize ground loop problems since 
each amplifier has its own isolated 
power supply with doubly-shielded 
transformer. All amplifiers are insu- 
lated from the cabinet.—Dynamics 
Instrumentation Co., 1118 Mission St., 
South Pasadena, Calif. 
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IF AMPLIFIER 


New subminiature IF preamplifier, 
Model IF65, and main amplifier Mod- 
el IF66 combination (illustrated) de- 
signed for airborne use, will detect 








0.1 microsecond RF pulses at a —116 
dbm level for a peak video pulse out- 
put of 125 volts. Following a —16 
dbm signal the combination will detect 
a —116 dbm signal within 0.9 micro- 
second.—Lel, Inc., 380 Oak St., 
Copiague, L. I., N. Y. 
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35 MM CAMERA 


New adaptation of 35 mm Bell & 
Howell EYEMO camera, for missile 
testing, has variable shutter and 
framespeeds as high as 80/sec. Desig- 
nated Model 75 Fototracker, it is com- 
pact and light, and is designed for 





applications requiring either high 
frame rates, short exposure times, 
or a combination of the two factors. 
Variable shutter is externally ad- 
justable from 0° to 160°, with calibra- 
tion marking. Simple gear change 
provides speeds of 20, 40, 60, or 80 
frames/sec. Dimensions are 8” x 67%” 
x 5%”, weight 7 lbs. Standard camera 
is magazine-adapted to accept 100 
ft daylight loading spool or 200 
ft magazine for darkroom loading.— 
Traid Corp., Encino, Calif. 
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TACHOMETER 
GENERATOR 






DECREASE 
SIZE... 
INCREASED EFFICIENCY 


EAD's precision size 11, 115-volt motor 
tachometer is now available in a smalier 
package—and achieves improved electrical 
) characteristics! It delivers 0.6 volts 1000 
rpm with 19 millivolts of total null. Lower 
nulls are available. Upper temperature read- 
ing is 150°C. EAD’s new unit is available in 
variations of voltages and power ratings for 
transistor operations, variations in shaft and 
mounting configurations, etc....and may be 
ordered with precteron gear heads to your 
requirements. Write for more information. 





345 CENTRAL AVENUE 
DOVER, NEW HAMPSHIRE 
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Precision instruments require 
mirrors and optical parts of 


| assowute EXACTNESS 


OUR 


© © first surface mirrors 
with half-wave protection 


semi-transparent mirrors 
metallic and non-metallic 


beam splitters 
optical filters 


Guaranteed to be 
Without 


DISTORTION 
DIFFRACTION 
DIFFUSION 


All work to closest specification by the pioneers 
and leaders for a quarter of a century in de- 
positing metal films. Send for our free booklet. 


FILMS CORP. 
New York 


Dept. M. 
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TWO WIRE HERMETICALLY =-SEALED 


| e NO DRIFT 
| e RUGGED 
/ e CLEAN MAKE AND BREAK 


Extreme shock, vibration and other severe environmental 
conditions will not affect the precise thermal 

indication of this new CPI hermetically-sealed thermal 
sensing switch. The new Plug-Stat® is a two-wire, 

rugged unit with stainless steel welded body and special 
alloy contacts that make and break fast 

and clean at set limits 

without drift of calibration. 


This new Plug-Stat® operates Ask about the 
accurately in environmental SINGLE-WIRE 
temperatures from minus 65°F. to plus al ® 
700°F. and is capable of a 200°F. FEO <Ornr9 
overshoot from the specified too 

operating temperature. Calibration 

temperature range from minus 20°F, 

to plus 700°F. is factory set to a ” 

specified tolerance and sealed. 


Where you require an extremely Another in the CPI family 

sensitive response to high of thermal switches is this single- 

or low temperatures, wire Plug-Stat® for applications 

this new non-drift thermal switch where required temperature range 

will fit your needs. limits are minus 20°F. to plus 
600°F. 


Write now for complete engineering data. 
Ask for Catalog MA. 


Cortes products, inc. 
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MISSILE DATA RECORDER 


New sensitive tape recorder Model 
MR-100 for use with ICBM preserves 
recorded data through extremes of 
temperature, vibration, and shock, in- 
cluding ejection from high-flying 
missiles. Miniaturized electronic com- 
ponents for recording and reproduc- 
ing are housed separately from tape 
transport mechanism. Two channels 
provide 8 minutes recording time at 
tape speed of 60”/sec with frequency 
response to 70,000 cps.—Ampex Cor- 
poration, 934 Charter St., Redwood 
City, Calif. 
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MIDGET FERRITE ISOLATOR 


New broad band ferrite isolator has 
depth of only 1” and weighs 12 oz. 
Model W177-1G-2 consists of rec- 
tangular waveguide with permanent 





ferrite magnetic transverse field and 
ferrite sections built in. Chief among 
the important features is a frequen- 
cy range of 8.5 to 9.6 kme with isola- 
tion at 15 db min. (20 db; 8.8 to 9.4 
kmc), and insertion loss of only 1.0 
db max. Average power is 200 w; 
maximum ambient temperature is 
150°C Kearfott Company, Western 
Div., 14844 Oxnard St., Van Nuys, 
Calif. 
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SELENIUM GLASS 


New glass-like material which 
transmits infrared radiation now per- 
mits immersion of infrared detectors 
to boost over-all IR sensitivity of 
radiation-collecting system. Known 
as Kodak 80-20 Arsenic Modified 
Selenium Glass, new product can be 
used as windows or focusing element 
in infrared optical systems for air- 
craft collision warning, fire control, 
missile guidance, target detection, 
mapping, and ICBM early-warning. 
Arsenic-cross-linked selenium glass 
spans the near, middle, and far IR 
regions out to 25u, handles like optical 








glass for conventional molding and 
polishing techniques, retains its rigid- 
ity after 15 hours at 70°C, and has 
excellent mechanical characteristics. 
—Apparatus and Optical Div., East- 
man Kodak Co., Rochester 4, N. Y. 
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70 MM CAMERA 


New 70 mm camera, Multidata 
MOD V, provides photographic rec- 
ord of missile flight with greater de- 
tail than possible with smaller film 
size cameras. 244,” square film frame 
minimizes tracking error and enables 
more detailed study of fin flutter, 








! 

mu 

10 

typ 
attitude, exhaust nozzle character- 
istics, exhaust patterns, and other 
component features. High resolution 
at speeds of 60 fps and at shutter 
openings of 120° is due to a new 
low-vibration film drive.—Flight Re- 
search Inc., P. O. Box 1-F, Richmond 

1, va. 
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IR GLASS DOMES pe 

Used in transmitting infrared radi- ace 

ation to infrared detection equipment, un 

Servofrax arsenic trisulphide glass ca! 

may be molded, ground and polished en 

ane di 

% 

4 

For 

to produce one-piece dome shells in ro 

sizes from 4” to 12” dia and in spher- tin 

ical sections up to hemispheres. Domes re 

have withstood high acceleration and cu 

sub-zero temperatures without dam- nt 

age, and have a slight negative lens at 

effect which sometimes can be used Ri 

as a Maksutov corrector for con- fo 

centric optical systems.—Servo Corp. co 

of America, 20-20 Jericho Tpk., New nc 


Hyde Park, N. Y. 
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LOW NOISE DIODE 


In the 300 mc to 4000 mc frequen- 
cy range typical noise figures of 5 
to 5.5 db are being achieved with the 
new MA-421B mixer crystal when 
used in conjunction with a 30 mc IF 
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of 1 db noise contribution. RF vacu- 
um tube preamplifiers and their as- 
sociated power supplies previously 
needed to achieve low noise figure 
performance can be eliminated by use 
of this diode to achieve lower cost 
and better performance in UHF 
scatter communications, low noise 
UHF TV, telemetering, microwave 
link, radio navigation, receivers, long 
range radars and radio astronomy. 
Life of the MA-421B is indefinite in 
applications where incident RF signal 
levels are limited to 150 milliwatts or 
less. The crystal requires no dc bias. 
—Microwave Associates, Inc., Bur- 
lington, Mass. 
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TIME DELAY RELAY 


Accurate, repeatable delays of 
multiple switching are available from 
10 msec to 120 sec. with the new 
type MTRH time delay relay. Fea- 





tures temperature compensation and 
for special applications, voltage com- 
pensation and extremely high speed 
recovery, providing a new basis for 
accurate switching in the small vol- 
ume, low weight category. Hermeti- 
cally sealed type MTRH meets pres- 
ent military requirements. Overall 
dimensions are approximately 
7m” x 1%” x 1%” high, weight 3 to 
4 ozs.—Branson Corp., Boonton, N. J. 


For more information circle 218 on inauiry card. 


VARIABLE PERMEANCE 
TRANSDUCER 


New Model RT-22A-120 miniature 
rotary transducer employs an induc- 
tive sensing method to give infinite 
resolution, high sensitivity- and ac- 
curacy; also permits the instrument 
null position to be shifted electrically 
at will for flexibility of application. 
Rotor shaft is ball bearing mounted 
for minimum torque and makes no 
contact with the sensing housing, thus 
no electrical noise is created. Trans- 





ducer operates into standard meas- 
urement and control equipments. 
Small size (1%” dia) and light weight 
(3 oz) are advantages in missile and 
aircraft applications.—Crescent En- 
gineering & Research Co., 5440 N. 
Peck Rd., El Monte, Calif. 
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MINI INDUCTORS & 
TRANSFORMERS 


New miniature RF and IF induc- 
tors and transformers are designed 
to military specs for instrumentation, 
missile and aircraft applications, to 





provide stability and high Q. Immun- 
ity to large-amplitude shock and 
vibration and —50° to +100°C tem- 
perature range is imparted by the 
imbedment of carbonyl iron cup core 
and coil in a rigid epoxy resin. Double 
tuned transformer is a 1-%” cube 
while the inductor is 4” x 1-\%” long. 
Tuning range is more than 2 to 1 in 
inductance.—Moore Associates, 2628 
Spring St., Redwood City, Calif. 
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MINIATURE RELAY 


New relay unit, “Tinymag”, combin- 
ing a sensitive magnetic amplifier 
and a relay in a single miniature 
package’ will operate positively on a 
25 microwatt input signal, eliminat- 
ing the need for preamplifiers. The 
relay can accept unfiltered de signals 
directly from a thermocouple, resist- 
ance bridge, photocell, synchro, or 
even the detector of a radio receiver. 
An absence of contact “chatter” as 
pick-up and drop-out are approached 
allows the unit to operate at full 
sensitivity in a 40 G shock 20 G vibra- 
tion environment with high reliabil- 
ity. 

Excitation required for the relay 
unit is 26 v at 400 cycles, power con- 
sumption is a few milliwatts. Con- 
tacts are rated at 2 amps resistive 
with configurations available up to 





DPDT. Input signal impedance is a 
nominal 2500 ohms.—Torwico Elec- 
tronics Inc., 1090 Morris Ave., Union, 
N. d- 
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SPECIFY 
Luinpbe Sapphire 


TRADE-MARK 


LINDE Sapphire is... 
Hard —Moh 9 
Transparent, single crystal, pure 
aluminum oxide 
Nonporous—0% porosity 
Easily sealed to metals and ceramics 
Priced competitively with 
sintered materials 


LINDE Sapphire has... 
Strength at elevated temperatures 
High melting point—2040° C. 
Excellent IR transmission 

at high temperatures 


(above 500° C.) 


LINDE Sapphire is 
available as... 
Windows 

Domes 

Rods and tubes 

Special shapes—to order 


For more information about LINDE 
Sapphire . . . Write “Crystals 
Dept. MA-2.” LinpeE Company, 
Division of Union Carbide Cor- 
poration, 30 East 42nd Street, 
New York 17, N. Y. In Canada: 
Linde Company, Division of 


Union Carbide Canada Limited. 


ENGINEERS AND SCIENTISTS interested in working in Synthetic 
Crystal Sales & Development, contact Mr. A. K. Seemann, Linde Com- 


pany, 30 E. 42nd St., New York 17, 


& 
+ 


inde 





CARBIDE 


N. Y. 


The terms “Linde” 
and “‘Union Carbide” 
are registered trade- 
marks of Union 
Carbide Corporation. 


Si ite]. 
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MINIATURE AND SUB-MINIATURE 


relayS »>y| His-G 














Rugged and reliable relays are manufactured 
at Hi-G in a wide range of standard units.. 
and to customer order with special designs 

to meet your particular requirements. 


Complete experimental and prototype 
facilities permit Hi-G engineering personnel 
to study and evaluate your relay needs. 


New, complete illustrated specification sheet 
available. Write for your free copy today. 


And for information on special relay units, 
send your specifications to Hi-G for 
study and recommendations at no obligation. 





rugged / reliable J shock and vibration resistant 
A FEW OF THE WIDE RANGE OF HI-G STANDARD RELAYS 





BRADLEY FIELD WINDSOR LOCKS, CONN. 


At IRE show New A iw Booth No. 2114 Represented by PODEYN-SCHMIDT Inc., 263 Great Neck 
Rd., Great Neck, Y. and P. ©. 174, Woodridge, N. J. 
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Means More 


In MAGNETICS . . 


HERE’S WHY: 
® Reads 10 to 30,000 Gauss Flux Fields 
® Probe is only .025” thick Re 
© Active area .01 square inches 
© Net Weight 10-1/2 Ibs. 
© Power Supply 105-125 Volts, 50-60 Cycle 
© Overall size 13” high, 10-1/2” wide, 6-3/4” deep 


Precision built to give accurate flux density measurement and determine 
“flow” direction. The unit also locates and measures “stray fields,” plots 
variations in strength, and is ideal for checking production lots against 
a standard. Simple to operate, the D-79 gives no ballistic reading . . . 
doesn’t jerk or pull. Comes in protective carrying case. 


Write for literature—Dept. MA-258 BB 


1075 STEWART AVE 


DPD YNA- E MPIRE Inc. meen See ee 


Ploneer 11-2700 
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DIFFERENTIAL TRANSFORMER 


New coil has input of 120 v 400 
cps and an output of 50 v into 10,000 
ohm load. Special construction per- 
mits a phese angle shift hn only 2° 





from null to maximum Hestacrmant. 
Short range specifications are 
+0.125” with 2” long armature hav- 
ing 0.330” o.d. and 0.127” i.d.; the 
longer range, +0.250” with 2.5” long 
armature having 0.330” o.d. and +” 
id. Supplied in an explosion-proof 
housing. Coil case dimensions are 
1” od. x 3%” long.—Automatic 
Timing & Controls, Inc., King of 
Prussia, Penna. 
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PRESSURE PICKUP 


New Type 4-320 miniature pres- 
sure pickup is only %*%” x %” thick 
without sacrifice of performance 
characteristics. For airborne applica- 


pee +? . 





tions, it withstands 200 G acceler- 
ation without damage. Differential 
and gage pressure ranges from +7.5 
to +50 psid and 25 or 50 psig, are 
available for operation at line pres- 
sures up to 300 psi.—Transducer 
Div., Consolidated Electrodynamics 
Corp., 300 N. Sierra Madre Villa, 
Pasadena, Calif. 
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VARIABLE DELAY LINES 


New low-cost lines have calibrated 
delay accuracy of better than 1% 
with temperature coefficient approx. 
0.005%/°C over range from —40° to 
+85°C. Units are adaptable to servo 
systems and automatic tracking de- 
vices, can be combined with belt or 





gear drive. Standard models have 
ranges of 0.06—0.10 usec. and 3.30— 
5.00 usec., the impedance level 1000 
ohms. Elements of 500 ohms and 2000 
ohms are also available-—Digitronics 
Corp., Albertson Ave., Albertson, 
N. Y. 
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THERMAL RELAY 


A new sensitive thermal relay TR- 
103 is designed with power require- 
ments vangeng from 0.050 to 0.004 





watts "7 ac or rf. Actuating a al 
is 0.4 to 0.5 v. Component parts will 
withstand 1.5 v without failure. Op- 
erational differential voltage is 0.02 
v. Contact rating: 1 amp at 115 vac 
resistive load. Is hermetically sealed 
in a glass vial (shown full size) and 
can be operated by transistor, mag- 
netic amplifier or directly from solar 
cell_—Hamlin, Inc., 1316 Sherman 
Ave., Evanston, Ill. 
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HIGH VOLTAGE RELAYS 


Two new small, compact de high 
voltage switching relays for radar, 
sonar, missile and other severe en- 
vironmental applications are pro- 
vided. RL-1007 is the basic model, and 
a double-deck version is designated 





RL-906. Either model can be exter- 
nally rectified for ac operation. Fea- 
turing high dielectric strength, light 
weight units are designed to with- 
stand severe shock, vibration, an 
ambient temperature range of —55° 
to +95°C, and a minimum of 500,000 
operations. Specifications include con- 
tact capacity (switching under load) 
of 1 amp ac at 10,000 volts peak, 100 
ma (res.) at 200 vdc; Model RL-1007 
is SPDT double break and Model RL- 
906 is DPDT double break.—Joseph 
Pollak Corp., 81 Freeport St., Boston 
22, Mass. 
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POWER RELAY 


The type R310 relay is a SPDT 
power relay for switching high cur- 
rents reliably. Dimensions are ?§” x 
1%” x %” high. Weight is 3 oz. 

Nominal coil resistance for 26.5 
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vde is 300 ohms, but coils are avail- 
able to 10,000 ohms. Contact rating 
is 10 amps at 125 or 250 vac. Unit 
is available as a hermetically sealed 
relay at 70,000’ altitude, and up to 
3PDT at lower contact ratings. Tem- 
perature range is —55° to +85°C. 
Operating shock 50 G, vibration 10 G. 
—E. V. Naybor Labs., Inc., 26 Manor- 
haven Blvd., Port Washington, N. Y. 
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SURFACE TEMPERATURE 
TRANSDUCERS 


New platinum resistance thermom- 
eters, Type 1375 and Weld-on Type 
1376, that can be installed on any sur- 
face, flat or curved, metallic or non- 
metallic, for accurate temperature 
measurement, are available in ranges 


2 
___ 


from —400° to 1550°F. Resistance 
change over operating interval is 100 
ohms and they are capable of outputs 
up to 5 v without amplification. Out- 
put can directly modulate the stand- 
ard fm/fm telemetering transmitter. 
Accuracy of calibration is +1% of 
range interval and +2% for tempera- 
tures over 1000°F. Withstands ac- 
celeration and shock of 100 G on all 
three major axes.—Trans-Sonics, 
Inc., Burlington, Mass. 
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HIGH TEMP TRIM POT 


Model 50-M14 wirewound trimmer 
potentiometer that will dissipate % 
watt at an ambient temperature of 
150°C is housed in a %” x %” stain- 
less steel case. Hermetically sealed 
50-M14 units now used in instruments 
mounted adjacent to jet aircraft en- 
gines are designed to increase the 
useful temperature range of many 








existing aircraft and missile instru- 
ments.—Maurey Instruments Corp., 
7924 So. Exchange Ave., Chicago 17, 
Til. 
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SMALLEST SERVOMOTOR 


New low inertia servo motor meas- 
ures 4%” x 11%,” long, for servo sys- 
tems where instant response to input 
signals is mandatory. Consists of 


ONE auary-February, 1958 





squirrel-cage rotor mounted on pre- 
cision ball bearings, two-phase stator 
and stainless steel housing. Charac- 
teristics include fixed and control 
phase voltage 26v, frequency 400 
cycles, power input 3.3 watts, no- 
load speed 9500 rpm, and operating 
temperature —55° to +70°C.— 
Eclipse-Pioneer Div. Bendix Aviation 
Corp., Teterboro, N. J. 
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MICRO-MIN TRANSFORMERS 


New micro-miniature molded trans- 
formers are designed for transistor, 
audio and servo applications. High 
temperature epoxy provides protec- 
tion against extremes in ambient. 
Units weigh % oz, and are 4%” x %” 





cd 


x %” high. Terminal pins are ar- 
ranged for use with dip soldered 
printed circuitry—Microtran Co., 
Inc., 145 E. Mineola Ave., Valley 
Stream, N. Y. 
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SERVOMOTOR 


New size 15 Model 15 SM 460 servo- 
motor adjusts to minimum control 
signals as result of a combination of 
low rotor inertia (1.0 gm cm’) and 
high stall torque (1.45 oz in) which 
provide acceleration at stall of 100,- 
000 radians/sec.*. Fixed windings op- 
erate from 115-volt, 400-cycle sources, 
or can be wound for any standard 


e 
. te 





carrier supply. Can operate continu- 
ously at 200°C. Withstands 100 G’s 
shock and 30 G’s vibration to 2,000 
cycles, exceeding specifications of 
MIL-E-5272A. Weight 8 oz.—Beck- 
man/Helipot Corp., Newport Beach, 
Calif. 
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DIT-MCO, INC. 


ELECTRONICS DIVISION 


DIT-MCO Circuit Analyzers 
SIMULTANEOUSLY 
Test One Wire 


Against All Others 
Without Special 
Connections! 





DIT-MCO’s Exclusive “One Wire” Test Detects Combined 
Leakage Resistance Values in Complex Multiple Circuits! 


@ Minute flaws or finite leakage in electrical systems can cause disaster! Unlike 
many other circuit testers, DIT-MCO detects these potentially dangerous flaws and 
borderline insulation fault conditions including: oxidation, contamination, heat, 
moisture, carbonization, electrolytic action, and chemical action. Even slight insula- 
tion damage caused by pinching, chafing, bending and tight lacing can be 
detected. Utilizing the thoroughly accurate and dependable “One Wire” test, the 
Model 200 detects combined leakage resistance. values by testing one wire against 
all other wires commoned together...without special connections. Leakage 
resistance is detected from zero to 500 megohms and the value can be adjusted 
to pre-determined specificatians. 

@ The Analyzer’s continuity test rejects 1/10 ohms continuity resistance as an open 
circuit, at currents up to 2 amperes. Borderline continuity resistance flaws such as: 
incorrect or loose connections, cold solder connections and faulty switches, relays, 
etc, are also detected to finite values. An electronic detector unit establishes test 
parameters to meet the most exacting specifications. This careful testing for small 
errors means that DIT-MCO approved circuits cannot contain minute flaws which 
become exaggerated and dangerous in the system operation. 

@ The exclusive DIT-MCO Matrix Chart pinpoints error location, circuit number, 
type and amount of error, enabling technicians to correct the fault without refer- 
ence to diagrams or manuals. The chart also provides a permanent record of each 
test and requires no interpretation or guesswork by operators. 

@ DIT-MCO’s Model 200 thoroughly tests circuits connected together at common 
terminal points such as grounding lugs, switches or relays. It automatically 
energizes and functionally tests solenoids, relays, actuators, panel lights and all 
external devices. Straightforward adapter cables adapt the Analyzer to any test, 
eliminating the need for modification within the machine. The operator can easily 
recheck corrected faults or spot test any circuit manually, without re-cycling. 
@ The Model 200 is a universal, highly accurate circuit tester which makes rapid, 
sequential tests of any complex, multiple interconnected circuitry at any stage of 
production, modification or maintenance. It automatically tests up to 200 circuits 
and can be expanded to test as many circuits as desired with the use*of multiplier 
sections. The Analyzer is built with rugged, standard telephone-type components 
which give years of trouble-free service with minimum maintenance. Non-technical 
personnel easily master operation with less than one-half hour instruction. 


Write today for full information 
or a call by our factory 
representative. 


Box 02-27, 911 Broadway 
Kansas City 5, Missouri 





( Partial List of DIT-MCO Users: 











AiResearch Manufacturing Company of Arizona @ American Boesch Arma Corp. @ American 
Machine & Foundry Co. @ Amphenol Electronics Corp. @ Autonetics, A Division of 

American Aviation, Inc. @ Bell Aircraft Corporation, Texas Division @ Bendix Aviation Corp. 
@ Boeing Airplane Co. @ Cessna Aircraft Co. @ Chance Vought Aircraft, Inc. @ Convair @ 
Douglas Aircraft Company, Inc. @ Dukane Corp. @ Electronic Products Corp. @ Fairchild 
Aircraft Division @ Farnsworth Electronics Co. @ Frankford Arsenal @ General Electric Co. 
@ General Mills, Inc., Mechanical Division @ General Precision Laboratory Inc. @ Goodyear 
Aircraft Corp. @ Grumman Aircraft Engineering Corp. @ Hazeltine Electronics Division, 
Hazeltine Corp. @ International Business Machines Corp. @ L Aircraft Corporation, 
Missile Systems Division @ Martin, Baltimore @ Minneapolis-Honeywell, Aeronautical Division 
@ Motorola, Inc. @ Northrop Aircraft, Inc. @ Pacific Mercury Television Mfg. Corp. @ Radio 
Corporation of America @ Radioplane Company @ Raytheon Manufacturing Co. @ Servo- 
mechanisms, Inc. @ Sikorsky Aircraft @ Sperry Gyroscope Co. @ Summers Gyroscope Co. @ 
Temco Aircraft Corp. @ The Swartwout Company, Autronic Division @ Trans World Airlines 
@ U. S. Naval Air Station Overhaul and Repair Depots @ U. S. Naval Ordnance Laboratory, 


White Oak @ Western Electric Co. @ Westinghouse Electric Corp. 
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1. 
Electronic Circuitry for 


Instruments and Equipment 


by Milton H. Aronson . . . a complete home-study text and course, with 458 
multiple-choice home-study test items on basic electronic circuitry for instru- 
ments, communications, TV, laboratory apparatus, and military equipment. 
First edition was a complete sell-out. Second edition revised and up-to-dated. 


I a hacia dcenisestecepentesncbiléestnsbsubietoal $2.00 


2. 
100 Electronic Circuits 


by M. H. Aronson and C. F. Kezer . . . covers amplifiers, oscillators, pulse 
circuits, phototube circuits, phase shifters, etc. Complete with all circuit com- 
ponent values and response specifications. paper, 180 pages, illustrated $2.00 


a. 
Process Control 


by A. J. Young, Head of the Central Instrument Laboratory, Imperial Chemi- 
cal Industries, Ltd. 

“~~ a MUST for all men who have to do with the automatic control of indus- 
trial processes; combines the practical “how” and the theoretical “why.” 1955. 
a IIL asevccnieachabieiea vicinsnavtesionindseviosonieiaomeveanntentensetgl $2.00 


4. 
The Automatic Factory 


by June, Bardis, Lurio, Polaner, Sagedahl, Sklenar and Yenken. Here is THE 
book for all who want FACTS rather than wild opinions . . . a fresh viewpoint 
on what “manless factories” CAN be—a book free from the generalities, plati- 


tudes, exaggerations, and misconceptions repeated by many writers on this 
subject. 1955. cloth, 88 pages, illustrated _.2.....................eeeceeeeeeeeeeeeees $1.50 


5. 
Process Control Analysis 


by Millard H. LaJoy and E. Allen Baillif . . . an essential first step in analy- 
sis of closed-loop controlled process via frequency response of the system. 


SI; GU MUIR, GUPNIT as ccssccsnsscnineseacscvnssnesonsnseestesatentoiecssccenea $2.00 


Control Valves 


by Chester S. Beard and edited by Fred D. Marton . . . a completely up-to- 
date reference volume . . . covers the most recent developments such as d-c, 
electrohydraulic and gas-hydraulic actuators and new positioners. Numerous 
illustrations and tables supplement the text in presenting valuable data in a 
simple, easy-to-grasp manner, paper, 230 pages, illustrated ................ $2.00 





Instruments Publishing Company 
845 Ridge Avenue, 
Pittsburgh 12, Pennsylvania 


I ih ceiacanitididcastsaseine _ copies of 

oO! O2 Oj 3 O 4 O15 Oj 6 
[] payment enclosed [] bill me 
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STRAIN-GAUGE SUPPLY 


Transistor regulated Isoplys de- 
signed for strain-gauge bridges, fea- 
ture adjustable regulated outputs of 
8-10 vde or 11-13 vde conservatively 
rated at 100 ma. Regulation with re- 





spect to load is 0.4% no load to full 
load, and better than 0.2% for a 10% 
change in line voltage. Change in out- 
put voltage with respect to tempera- 
ture is less than 0.02%/F. Unit op- 
erates directly from 105-130 v, 60 cps. 
Leakage resistance in excess of 50,- 
000 megohms and voltage breakdown 
exceeding 2000 v are features which 
make the Isoply useful in special ap- 
plications. Dimensions are 15%” x 2%” 
x 5%”.—Elcor Inc., P. O. Box 354, 
McLean, Va. 
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LINEAR ACCELEROMETER 


Model A101 Accelerometer was de- 
signed to measure forward acceler- 
ation of the ICBM missile. Suspended 
between two NI-SPAN-C springs, it 





uses forcer capable of being driven 
from the analog computer to produce 
1 lb. of force flat up to 20 eps, with 
linearity of +3%, to simulate ac- 
celeration of a missile. Due to new 
air-damping system it provides an 
acceleration response relatively in- 
sensitive to temperature changes.— 
American Electronics Inc., 655 Wash- 
ington Blvd., Los Angeles 15, Calif. 
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PRESSURE TRANSDUCERS 


New variable reluctance pressure 
transducers, Model DP-27, for dif- 
ferential pressure measurements, and 
Model AP-27 for absolute pressure 
measurements, are rugged, compact 
and light weight. Both may be op- 











aP-27 


erated with ac carrier systems rang- 
ing from 400 to 20,000 cps. Different 
ranges of coil inductance may be 
specified for compatibility with the 
desired carrier system. Output of the 
DP-27 is +40 mv per volt compen- 
sated, and +55 mv per volt uncom- 
pensated. Size is 1” x 1.5” long. 
Weight is 5 oz. Standard ranges for 
the AP-27 are 0-15, 0-30, 0-100, 0-300 
and 00-1000 psia.—Northam Elec- 
tronics, Inc., 2420 N. Lake Ave., 
Altadena, Calif. 
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HIGH ACCURACY SYNCHRO 


New high accuracy synchro com- 
ponent, with maximum error from 
electrical zero of only 0.5 minute, is 
resolver type unit which can function 
as 4-wire control transmitter, con- 
trol differential transmitter, or con- 





trol transformer. Can be modified 
for operation at either 4000 or 10,000 
cycles. Characteristics include input 
voltage, 25v; frequency, 400 cps; and 
input current, 17 ma. Friction at 
+25°C (gm ecm) is 10; friction at 
—40°C (gm cm), 20; and operating 
temperature range is —40° to +85°C. 
—Kearfott Co. Inc., Little Falls, N. J. 
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MINIATURE ACTUATOR 


New small actuator that will oper- 
ate three sub-miniature precision 
switches at the same time, is panel 
mounted, over-travel plunger-type as- 
sembly. Precision switches used with 
the actuator have minimum contact 
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resistance, capable of handling ex- 
tremely low voltage, milliampere cir- 
cuits. In tests of vibration detection 
devices, the tiny actuator assembly 
demonstrated a high level of repeat- 
ability over several hundred thousand 
cycles.—Aero Div., Robertshaw-Ful- 
ton Controls Co., Columbus 16, Ohio. 


For more information circle 237 on inquiry card. 


JET AIRCRAFT BATTERIES 


New sintered-plate, nickel-cadmium 
storage batteries give Air Force 
Stratojets reliable self-starting capa- 
bilities to power mass emergency 
take-off in minutes without use of 
ground power units. New battery 
units, for jets and missiles range in 





size from 10 lb. unit for single en- 
gine “Starfighter”, to a two section 
battery weighing 160 lb for six-en- 
gine B-47. Use alkaline solution in- 
stead of acid, require only a few 
drops of water a year, can be fully 
recharged by plane’s generator sys- 
tem in a matter of minutes, are virtu- 
ally invulnerable to damage from 
shock, vibration, complete discharge, 
or reverse charge, can be stored in- 
definitely, and operate from —65° 
to 165° F.—Sonotone Corp., Elmsford, 
} ae 
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VOLTAGE MONITOR 


New voltage monitors are now re- 
ducing telemetering and recording 
system errors from 5% to 0.04% or 
less, by increasing accuracy of re- 
corded data to accuracy comparable 
with the raw data picked up by sen- 
sors. Voltage monitor is lightweight 
servomechanism only 24” x 6” long, 
which accepts analog signals from 
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sensing devices such as temperature 
probes, pressure transducers, po- 
tentiometers, or synchros. Output is 
provided by potentiometers, synchros, 
or coded discs, shaft-driven through 
a precision gear train at a ratio of 
100:10:1, giving one output as a 
function of a 100% change in input 
signal, the second output as a 10% 
change, and the other function of a 
1% change.—G. M. Giannini & Co., 
Inc., 918 E. Green St., Pasadena 1, 
Calif. 
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HERMETICALLY SEALED 
SWITCHES 


Hermetically sealed switches are 
explosion proof, give sea level per- 
formance at any altitude, and pro- 





tect against sand, dust, and other 
abrasive atmospheres. The seal at the 
shaft is retained by an Elastomeric 
rotary seal and provides full 360° bi- 
directional rotation. Leakage rate 
does not exceed 1 micron/cu ft/hr at 
pressure differential of 1 atmosphere. 
Meeting MIL-S-8484, mounting may 
be as required.—The Daven Co., Liv- 
ingston, N. J. 
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SUB-MINIATURE 
ACCELEROMETERS 


Series 600 sub-miniature accelerom- 
eters, for shock and vibration meas- 
urements of small components and 
systems employ barium titanate in 
compression for the sensing element 
attaining a high natural frequency 
of 150 ke and a sensitivity of Imv/G. 





An acceleration range extending 
from 1 G to 40,000 G with a frequency 
coverage from 5 cps to 50 ke provide 
wide operational characteristics. 
Units are equipped with 6 ft lengths 
of new sub-miniature low-noise cable. 
—Columbia Research Labs., Woodlyn, 
Penna. 
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the only 


SINGLE SOURCE 
FOR EVERY 
TYPE OF 


TEFLON 





WIRES AND CABLES 


Hook-up and Lead Wires 


sia Single & Multiple Conductor 
TEFLON Miniature, Coaxial and 
rien RG Coaxial Cables 


Extruded and Scintered Tape Insulation Con- 
structions With a Full Range of Jacketings 
Including: Scintered Teflon Tape; Glass Braid 
and Vinyls. 


DEPT. TT 


e 
Times WIRE & CABLE COMPANY, Inc. 


An Affiliate of 
The International Silver Company, Inc. 
WALLINGFORD, CONNECTICUT 
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ALTITUDE 


CONTROL INSTRUMENTS 
require MAXIMUM Performance 
‘MINIMUM Size - Weight - Power Drain 


So 





Brailsford 

AGC Timers 
Are Unmatched 
In These Basic 


lf You Have A 
Timing Problem 
Where Size, 

Mass and Power 
Drain Are Critical 
Read These 


Requirements 


Model AGC 


SPECIFICATIONS P 


Number of decks—1-4 e Speed regulation—+1.0% at 50% voltage shift 
Size—1%4” x 2%"’—depth depends on number of decks 
Segments per deck—2-8 for stock units. 
Special commutators to order for a nominal tool charge. 
Shorting or non-shorting contact ® / Power input—.008 Amp. at 6 VDC 


WRITE FOR LITERATURE 


BRAILSFORD & CO. INC. 
670 MILTON ROAD ¢ RYE, N.Y. 


BRAILSFORD 
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SERVO VALVE 


New dry coil, two-stage electro-hy- 
draulic servo valve 20% lighter was 
designed for aircraft and missile ap- 
plications requiring hydraulic flow 
proportional to small electrical input 





and composed of three small as- 
semblies with a total weight of only 
5% lbs. If a 28 vde input is available, 
and single phase output is desired, 
only the single phase inverter stage, 
weighing only 2% lbs, is required.— 
Varo Mfg. Co., Inc., 2201 Walnut St., 
Garland, Tex. 
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TRANSISTORIZED POWER 
PACKS 


New. TRANSAC miniaturized 
power packs for computers, missiles, 
aircraft, etc, have advanced circuitry 
and improved transistors which per- 
mits full input voltage to be repeated- 











PRESSURE SNUBBERS cycles 

SATURABLE TRANSFORMERS New snubbers designed for high nee Hs 

xe) ;1 pressure fluid systems in advanced 19” — 

signal. Solenoid coils are dry and not aircraft and missiles, damp out high in pr 

IMMEDIATE DELIVERY affected by hydraulic fluid. For use pressure surges and pump ripples, tegral 

with supply pressures to 3000 psi and allowing a smooth curve pressure in- is sup 

operating temperatures from —65° crease. Types of equipment protected —— ill in can 

to +275°F; its design permits inter- by these snubbers include gages, pres- ly applied and abruptly disconnected lar co 

changeability with most types of without harm. High surge currents suriza 

servo valves now used in aircraft and will not cause transient burn-out. valve 

missiles.—Vickers Inc., 1400 Oakman Available in 150 vde and 300 vde rat- withst 

Blvd., Detroit 32, Mich. ings 0-100 ma and input is 105-125 tion : 

ini Supply Power Volt. Bowes 4 For more information circle S88 on laquiry cord. vac, 60 or 400 cps. Regulation is bet- quenci 

No. crs. Watts | V. AC full output. ter than 0.1% and ripple less than cooled 

MAF $0 13 110 10 _ 0.02%. Units are sealed in trans- Weste 

; MISSILE TELEMETERING former type housings but transistors Barba 

MAF-6 | 400 5 57.5} 1.2 0.4 SUPPLY and circuits are accessible for replace- eo au 
400 10 57.5 | 1.6 0.6 . . ment. Size of the 150v model is 37%” 

MAF-7 400 15 57.5 2.5 1.0 Model PS-1010 regulated dual out- — transmitters, heated switches, x 3 6 ” x 4%”. Weight is approximate- HI 
put telemetering supply is a transis- pilot valves, and other instruments ly 4 lbs.—Electronic Research Associ- 

torized unit occupying less than 58 and controls. Snubbers are as small ates, Inc., 67 Factory Place, Cedar Use 

cu” providing two outputs each regu- oii 1 Ys ' and weigh pre d Ib. ed Grove, N. J. minia\ 

cat, [SURRY] Power] Sig. regrd | Total ras lated to within +2%, 180 vde at 0-70 b es - pd a in — ad For more information circle 247 on inquiry card. y 186 

F _™ ma and 108 vde at 0-85 ma. Ripple on P &P Se ’ _ ° 
Ne. | 6.P.S. | Watts jeutp. ao proof pressure 6,000 psi; burst pres- tion €« 


MAO-1; 60 4.5 3.0 1.2 
MAO-2| 60 20 1.8 1.3 
MAO-4; 60 | 400 9.0 
MAO-5;} 60 | 575 6.0 





both outputs is below 100 milliwatts. 





sure 10,000 psi; and will operate at 
fluid and ambient temperatures from 
—65° to +400°F.—A. U. Stone & Co. 
Inc., 23 W. 60th St., New York 23, 
ie: Os 
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SOLDERLESS TAPER-PIN 
CONNECTOR 


New connector panel assembly us- 
ing Burndy “Stapin” solderless taper 
pins was developed for missile 
launcher’s applications requiring a 
high degree of flexibility in connec- 














I Si "a | Total res. 
‘out. ut, “te ‘tult P cont, R ELAY 
e atts outp ° 
New HG-4SL series relay meets 
S | 115 1.2 1.2 MIL-R-25018; is rated for “dry cir- 
1 | 8] ts 24 Unit gives continuous operation un- cuit” operation through 10 ampere 
so | 115| 20 0.5 der conditions of 100 G shock, 150 contacts. Available in 1, 2, 3, and 4 ae 
so | 115 70 29 zero to 2000 cycles vibration, and sus- pole; form A, B, or C contact arrange- h —— 
tained accelerations of 100 G’s. With ments; operates from 4 through 250 tee 
178 | 18 8.0 6.0 operating temperature range of —55° v sources. Meets MIL-S-901B shock proble 
15 | 115 0.6 2.8 to 85°C, it is designed to operate with specifications with rugged, rotary, cy of 
50 | 110 1.75 06 a heat sink mounting temperature of balanced armature design.—HI-G Inc., reduc 
185°C during its final 30 seconds of Bradley Field, Windsor Locks, Conn. elevat 
flight.—Power Sources Ince., Burling- For more information circle 246 on inquiry card. — 
ton, Mass. 300° 
— my Sig. Amy Total res. For more information circle 243 on inquiry card. to ins 
.S. |Watts| V. AC m... KO tions for circuit testing. Aluminum —Tr 
60 | 15 15 6.0 27 4 . frame in which the shielded panels are Will 
. 2 a = = FREQUENCY CHANGER For more information on snapped and locked will accommodate 8 “A 
: ‘ : q as many as eight panels, but no more 
400 | 2.7| 26 4.0 3.2 oan Lr eceraygy en ey — products reported or ad need to be used than each application 
a= la | os Po ~- ena ee —) .. — . Po : ie vertised in this issue, use requires. In addition, frames can also Ne 
ee ee : : P 400 Pp +061 P S. © take bussed panels, panels for coaxial we 
os e4 to 3 phase f — Rosier ag 60 va postage free card bound cable or grounding inserts. Stapin utiliz 
All units designed for 115V-AC operation rey Bail ect thst. a Ss Hie tones veil pins can be crimped on cable sizes meng 
‘ R ue , ; » e—or write num- from #28 through #12 by manual or 
Write for detailed listing, or special iti i . i 
requirements, and copies of complete ditions. It is tuning fork controlled automatic tools.—Burndy Corp., Nor- ng 8 


Transformer and Laboratory Test In- 
strument Catalogs. 


TRANSFORMER CO., INC. 


1783 Weirfield Street 
Brooklyn (Ridgewood) 27, New York 
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walk, Conn. 
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AIRBORNE INVERTER 


New airborne inverter power sup- 
ply designed to invert 27.5 vde to a 
regulated source of 115/200 volts, 400 


Pe 
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cycles ac at a 3,500 va load for vari- 
ous components within an airframe, 
weighs 68 lbs and measures less than 
19” x 11” dia. Inverter is packaged 
in pressure-tight canister with in- 
tegral heat exchanger. Cooling water 
is supplied through hydraulic fittings 
in canister to circulate through tubu- 
lar coils surrounding inverter. Pres- 
surization is accomplished through air 
valve located in canister cover. Will 
withstand shock up to 100 G or vibra- 
tion accelerations to 12 G at fre- 
quencies from 20 to 2000 eps. Air- 
cooled version is also available.— 
Western Design & Mfg. Corp., Santa 
Barbara Airport, Goleta, Calif. 
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HI-ALTITUDE TERMIMALS 


Use of Trinseel Teflon-insulated 
miniature terminals in transistorized 
power supply converters providing up 
to 1500 volts required by communica- 
tion equipment in military aircraft, 





have solved high altitude insulation 
problems. Unusual moisture repellen- 
cy of Trinseel’s insulation not only 
reduces flash-over or tracking at 
elevated altitudes, but its 500°F tem- 
perature stability eliminates erratic 
terminal performance in the 150- 
300°F operating range, and damage 
to insulation during solder connection. 
—Tri-Point Plastics, Inc., 175 I.U. 
Willets Rd., Albertson, L. I., N. Y. 
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PRESSURE REDUCER 


New RV-23 pneumatic regulator 
utilizes gas pressure for hand opera- 
tion or three 18 to 30 vde solenoids 
for remote control operation. Offer- 
ing a wider range of inlet and outlet 
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pressures than existing hand loaders 
it also permits programmed operation 
at different pre-determined pressure 
level sequences. Specifications follow: 
Inlet pressure range, 500 to 4500 
psig; proof pressure, 6750 psig; burst, 
9000 psig. Outlet pressure range, 50 
to 50-200 psig below inlet pressure; 
proof pressure 6000 psig; burst 8000 
psig. Rated capacity 00.1 (SCFM/ 
PSIA) min. as defined in MIL-R- 
8572A.—Marotta Valve Corp., P. O. 
30x 330-48, Boonton, N. J. 
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TRANSISTORIZED FREQUENCY 
CONVERTER 


Designed for application with auto- 
pilot systems, guidance systems and 
in telemetering functions, as a source 
of high frequency power for magnetic 
amplifiers, new transistorized fre- 


quency converter has a _ substantial 
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COMMAND GUIDANCE b——e-1 MAGNETIC | conc 


RECENER AMPLIFIER | ; 























size-weight reduction of approximate- 
ly 60%. Developed as a power source 
for 2400 cycle magnetic amplifiers, 
it is claimed to be a highly reliable 
source of ac power in the mid-audi- 
range. Provided with an output fre- 
quency of 1200 or 2400 cps power 
specifications are—input, 95 watts; 
output, 75 watts. Converter weighs 
approximately 2% lb. Full load ef- 
ficiency is better than 85%. Upon 
saturation, rise time is less than 5 
usec. Regulation is 3% from no-load 
to full-load.—Robertshaw-Fulton Con- 
trols Co., 401 N. Manchester, Ana- 
heim, Calif. 
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SUB-MIN SWITCH 


New sub-miniature telemetering 
switch assembly is available as stand- 
ard in one to six circuits. With rotor 
molded in Kel-F at 0.235” diameter, 
unit has been successfully tested at 
speeds from 0 to 5000 RPM, and on 
continuous operations to 350°F. Con- 
struction achieves negligible noise 
levels and necessary driving torque 











as low as 0.2 oz-ins, due to graphite— 
compound brush system. Accuracy of 
registration of program bits is at- 
tained at the small rotor diameter 
through a simple indexing system. 
Unit meets MIL-E-5272A.—Electro- 
Miniature Corp., 1060 Elm Ave., 
Ridgefield, N. J. 
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RADIO-RADAR 


VFO 


New V-F-O-MATIC automatically 
keeps transmitter zeroed to receiver 








frequency, requires no rewiring or 
changes and does not affect calibra- 
tion, sensitivity or adjustments. For 
all SSB phasing type exciters using 
9 me mixer frequencies, it operates 
both upper and lower SB on 75 and 
20 meters. Stability, +50 cycles after 
1 minute warm-up.—P&H Electronics, 
Lafayette, Ind. 
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5-MC HIGH-PRECISION CRYSTAL 


New 5 mc high precision crystals 
have long-term frequency stability 
and meet military specs for frequency 
measurements. Frequency tolerance is 
held at +0.0001% and aging is only 
one part per hundred million parts 





per week. Crystals are available in 
hermetically sealed glass T5% en- 
closures with pigtail leads or 9-pin 
bakelite base as specified.—Reeves- 
Hoffman Div., Dynamics Corp. of 
America, Carlisle, Pa. 
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MOBILE FM SIG GENERATOR 


New model 1064/2 covers all mobile 
RF bands with frequency ranges 450- 
470mce, 118-185mce, 30-50me and 290kc- 
16me. FM deviation is +3.5ke and 
+10kce. Output is calibrated 0.025 uv 
to 5 mv, up to 100mv uncalibrated.— 
Marconi Instruments, 111 Cedar Lane, 
Englewood, N. J. 
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lf You Want a Thermostat That’s Rugged... 


that operates dependably at settings 
as jon as-40 F. andas high as+300°F. . 


s C8 Series of hermetically ; 
ae designed to meet the difficult oper ing ( 
of electronic and aircraft applications. Operating point 
less of settings, are not changed by exposure to temper 
ranging from —100°F. to +300°F. Shocks up to 156 
milliseconds, vibration of 25g up to 1000 cps 
10g up to 2000 cps do 
change their setting 


sealed electr ther 


and vibration ¢ 
not damage these thermostats 


Write for complete technical and applicati 


‘G-V G-V controts INC. 


“ * 62 HOLLYWOOD PLAZA e EAST ORANGE, N. J. 
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Carbon Brush Replacement Orders 
are easy with the “Ohio” System! 








Ohio Carbon offers a single brush 
source for all your needs...and...a 









This system is in daily use to avoid down- 
‘ time throughout America’s steel, automotive, 
” appliance, mining and shipping industries. 
Our forty years of brush replacement serv- 





Once you fill our simple data sheets, we 
permanently index your requirements for 
every motor and generator, then return an 
index copy. To order thereafter, simply 


note index page and quantity desired. 
eee EMERGENCY — 
SERVICE and 


air delivery bring us close as your neighbor. 


@ Write factory today for your free data sheets. 
No obligation of any kind. 


CARBON COMPANY 


12508 Berea Road, Dept. 187 Cleveland 11, Ohio 
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(IN LESS THAN ) | MINIATURE CRYSTAL FILTERS 125MC DELAY LINE 
ONDS New miniaturized symmetrical New Model V-215 Variable Delay 
& SEC bandpass crystal filter, Model 9MA, Line for operation at 125 mes has 
designed for single conversion re- been developed for use in radio as- . 
ceivers used in mobile services, meas- tronomy and star tracking which | 
ures 1-61/64”" x 19/32” x 4%”. greatly extends the practical operat- 
ing frequency range of such equip- 
ment. Provides a total delay of 50 
| millimicroseconds at an impedance of 
| been obtained repeatedly without any 
form of lubrication. Performance data 
are: Displacement, 0.130 cu in/rev; 
WITH THE REVOLUTIONARY adie oe we i on 
PRODUCTION AID TOOL! power at 3500 rpm, 3.8 hp; volumetric 
efficiency at 3000 psi is 90%; weight ” 
6 ’ is only 2.5 lb.—Application Engi- 
PIG-TAILOR"® . — ae Dept., Sundstrand-Denver, = 
Specifications include: center fre- 2480 West 70th Ave., Denver 11, Colo. rs 
quency 9 mc; passband ripple less For more information circle 259 on inquiry card. I 
than + % db; bandwidth at 6 db at- 
tenuation, 12 ke; insertion loss, less 
than 3 db; impedance, 1000 ohms UHP ROTARY JOINTS 50 ohms. Model V-215 is constructed M 
nominal. Can be employed at a high High power, broad band, single and with a rugged printed circuit com- D 
impedance level for maximum gain dual channel rotary joints for ultra mutator type switch having rhodium A 
with vacuum tubes or at a lower im- high power VHF and UHF applica- plated segments and a silver alloy Fc 
oe eaeniee pedance level for maximum power tions meet the need created by ac- wiper arm. Resolution is one part in 
3 minute set up $125 00 transfer with transistors.—Hycon celerated missile and space track- 120.—Control Electronics Co., Inc., 
s Eastern, Inc., Cambridge 42, Mass. 1925 New York Ave., Huntington Sta- 
- For more information circle 257 on inquiry card. tion, N. Y. 
ee P I G -TA ! L Oo R l N G For more information circle 262 on inquiry card. 
@ revolutionary new mechanical process for DOPPLER NAVIGATION m 
higher production at lower costs. Fastest 5. 
PREPARATION and ASSEMBLY of Resistors, The RADAN (Radar Doppler Auto- DC-TO-DC STATIC CONVERTERS me 
Capacitors, Diodes and all other axial lead matic Navigator) system uses ex- : : : fe 
CIRCUITS ond MINIATURIZED ASSEMBLIES, enely Tee Rony sates ware Fagg Me ye enter a 
= . and translates them into accurate air- : . > 
PIG-TAILORING eliminates: + Diagonal cutters craft positioning information. With stadie' ot aiaaie WA come battery voltage de to high voltage de 7 
« Long nose pliers « Operator judgment « 90% four radar fingers, the slightest shift loniie 4 # 10 t d In two-way radios, public address 
operator training time + Broken components «+ : 2 - rie 1 oads In excess 0 megawatts an amplifiers, or wherever conventional 
Broken leads + Short circuits from clippings « in any direction is instantaneous y average power in the 500 kw to 1Mw power su lies are used. Fully recti- 
= cess pocoan Snssesive fond tuvtness fh, range. As illustrated this is a city- Med and filtered, they heme @ Bore = 
PIG-TAILORING provides: »« Uniform component +g —_ ~— ae pani geo tor reliability of 95% in 10,000 hours 
position « Uniform marking exposure + Minia- or ra ar, radio te escope an pre- . 
turization spacing control + ‘'S'’ leads for termi- cision high power tracking require- 
eh ley a “ — bao oo hehe: ml ments. Other special developments 
Ll . me/r . . . 
> eer cost wae . invaluable wher cites allow peak power applications as high 
¢ Immediate cost recovery. as 45 Mw.—General Bronze Corp., 
Pays for itself in 2 weeks + 5 aaa Ave., Garden City, L. I. 
For more information circle 260 on inquiry card. 
“SPIN-PIN’’® 
Close-up views of | ANTENNA POSITIONERS : 
-PIN" illustrate 
fast assembly of detected, and true ground speed and 1 — ragged, pp gyre. = 5 
tailored-lead wire to drift is always available to pilot, as pl bie f onenere ~ See ae 5 ne n 
terminal. well as number of ground miles al- SSeS SOF GUNES PATOER meneute- n 
* No Training ready travelled. Doppler measure- ments are designed to support loads t 
* No Pliers ments fed through a computer to an 3 s 
* No Clippings automatic pilot will keep the plane f 
z Uniform Crimps on course without manual help. Until of use. Receiver supply (shown) pro- I 
22 Sizes recently military security has not per- duces 250vde at 130ma or 290vde at d 
PAYS FOR ITSELF mitted RADAN’S applications to air- 130ma from either 12 or 13.6 vde in- F 
THE FIRST DAY! line and civil use; however, device is put. Transceiver supply produces three 
now declassified and will be soon in- outputs—500vde at 165ma, 270vde at 
stalled on all Pan American’s 44 Jet 150ma, and —55vde at 10ma—from 
Airliners.—General Precision Labs., é . a 12vde input.—Universal Transis- 
Inc., Pleasantville, N. Y. up to 800 pounds with a maximum un- tor Products Corp., 143 East 49th 
For more information circle 258 on inquiry card. balance of 2,000 foot pounds. Series St., New York 17, N. Y. t 
411 positioner is driven in azimuth For more information circle 263 on inquiry card. } 
CRYOGENIC PUMP dl Regen " _——e- an ‘i . 7 
; : ; ynchro output signals are provide 
New compact, light-weight, piston for driving remote indicators and PIGGYBACK” POWER : 
ay type aircraft pump suitable for antenna pattern recorders. Remote New 25-watt “piggyback” transis- 5 
BRUNO NEW YORK INDUSTRIES CORP pumping liquefied gases has capabil- control and indicator units are also torized power supply for existing two- ' 
‘ : ity for pumping liquid nitrogen at available.—Scientific-Atlanta, Inc., way radio equipment, guarantees over 
NERS & MANUFACTURERS OF ELECTRONIC EQUIPMENT pressures of over 3000 psi at speeds 2162 Piedmont Rd. N. E., Atlanta, 80% efficiency, and furnishes total t 
of over 3500 rpm. Sustained operat- Ga. standby receiver high voltage, there- : 
ing periods of over one hour have For more information circle 261 on inquiry card. by decreasing standby drain of mobile 7 
For more information circle 37 on inquiry card. . 
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unit’s receiver section. Results in a 
much longer life for vibrator power 
supply, which now will be limited to 
furnishing transmitter power only. 
Input voltage is 13.8 vde nominal with 
a +20% variation. Output voltage is 
250 vde + 10 v at 90 ma load.— 
Mobile Sales Department, Allen B. 
DuMont Labs., Inc., 760 Bloomfield 
Ave., Clifton, N. J. 
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HIGH POWER ISOLATOR 


Two new C-band 350 kw ferrite 
isolators cover a frequency range of 
5400 to 5650 mes and 5400 to 5900 
mes respectively in miniature design 
for applications where size and weight 
are critical. With maximum inser- 
tion loss of 0.5 db, maximum VSWR 
of 1.15 with matched load and a mini- 


Modified CR-23/U crystals are avail- 
able which give +0.002% stability 
within a temperature range from 
0° to +60°C.—Collins Radio Co., 
Cedar Rapids, Iowa. 


For more information circle 266 on inquiry card 


COMPUTERS 





MAGNETIC CORE-TRANSISTOR 
COUNTERS 


New counters for industrial and 
military use require only one volt- 
age supply, and use no standby power. 
Power consumption is 0.2 w average 
power for a counter with 100 million 





mum isolation of 15 db is provided 
in the 5400 to 5650 mc range. The 
5400 to 5900 me range provides a 
maximum VSWR of 1.10 with 
matched load and a minimum isola- 
tion of 10 db, and both will with- 
stand repeated temperature cyclings 
from —55° to +100°C.—Airtron 
Ine., 1101 W. Elizabeth Ave., Linden, 
N. ds 
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VOR TRANSMITTER 


New 50-watt VHF Model 242F-5 
transmitter for ground-to-air AM 
voice and VOR service offers con- 
tinuous operation in 108 to 152 me 
range, and features adjustable car- 
rier output to any level from 10 to 
50 watts. Equipped with single 
channel, additional service on up to 
four channels within a 500 ke spec- 
trum is available as optional feature. 
Over-all frequency stability is 
+0.005% for service conditions where 
standard CR-23/U crystals are used. 


Jsnuary-February, 1958 


count capacity, at 100 ke count rate. 
Operating from —55 to +125°C, the 
counters are based on magnetic cores 
and transistors, and no auxiliary 
drivers are required. Available in 
decade and binary stages, in many 
package forms down to as little as 
% cu” per binary counter stage or 1 
cu” per decade stage—Mack Elec- 
tronics, A Div. of Mack Trucks, Inc., 
40 Leon St., Boston 15, Mass. 


For more information circle 267 on inquiry card. 


SERVO MOTOR GEARHEAD 


New two-speed precision servo 
gearhead X-544, changes ratios in- 
ternally when dc voltage is applied to, 
or removed from, an actuating sole- 
noid. The X-544 is energized at 27 
vde, and is de-energized at 4 vde or 
lower; ratios are on the order of 
1800:1 de-energized and 36,000:1 
energized. Operates in an ambient 
temperature range from —40° to 
125°C. Primary applications are in 
positioning computing mechanisms re- 





quiring fast approaches but slower 
zeroing or synchronizing action.— 
Bowmar Instrument Corp., 8024 
Bluffton Rd., Fort Wayne, Ind. 
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SUPER NUMERICAL READ-OUT 


Two new ten-digit, direct read-out 
tubes have new cup design providing 
a non-reflecting background and fea- 
ture improved uniformity and shelf 
life characteristics. BD 206 “Super 
Nixie”, type 7153, has a 14%” bulb 


Rt 


diameter with increased viewing dis- 
tance of 60 to 75 ft, more light out- 
put, and a much wider viewing angle. 
BD 302, Type 6844 A, has a 1” bulb 
diameter and viewing distance of ap- 
proximately 35 feet. Both types are 
gas-filled, cold cathode, numerical 
indicator tubes with common anode 
and use standard NIXIE socket.— 
Electronic Tube Div., Burroughs 
Corp., Plainfield, N. J. 
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SHIFT REGISTER ELEMENT 


New Model CTR-250 magnetic core 
shift register element operates from 
zero to 250,000 shifts per second, us- 
ing 1 magnetic core and 1 germanium 
transistor. Can be cascaded into 
registers of any desired length and 
these may be read into or out in serial 
or parallel, or in any combination. 
Magnetic cores are encapsulated and 





components mounted on enclosed 
printed circuit board. Compatible 
transistor driver is also available 
from stock.—Mack Electronics, Dept. 
D., Div. of Mack Trucks, Inc., 40 
Leon St., Boston 15, Mass. 
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HIGH SPEED 
TESTING... 





¢ CAPACITORS 
© RESISTORS 
© INDUCTANCES 


Manual-Feed — Manual-Sort 


AUTO-BRIDGE 


The newest addition to Industrial Instruments 
Auto-Bridge line of automatic and semi-auto- 
matic test equipment is the Model AB-3X2, 
manual-feed, manual-sort bridge. Fully auto- 
matic hopper or tape-fed equipments have a 
definite place in component testing, but they are 
not the most efficient system whereby a large 
variety of small and medium-size lots of com- 
ponents can be tested. 


The Model AB-3X2 is manually loaded and un- 
loaded. One of the two colored lights indicates 
whether the component under test is “in” or 
“out” of preset tolerance. Plug-ins are used to 
set the “high” and the “low” limits and the 
standard jig supplied with the equipment ac- 
cepts most wire lead components. There are no 
meters to read...the only interpretation re- 
quired by the operator is to determine which of 
the two colored lights is lit. A true limit bridge 
principle is used. There is no drift in the operat- 
ing point and daily calibrations are not necessary. 


TABLE OF SPECIFICATIONS 














PRODUCTION 
RANGE ACCURACY RATE 
100 uuf to 15 uf} +0.3% er 
Capacity lower at reduced c » £85 
accuracy sa te 
SUES 
10 ohms to 5| +0.3% e~s2 
; megohms, high- 2Sne°5s 
Resistance | or ‘at reduced 2582 
accuracy ee 
oO >e @ 
225° 
10 ohms to 5} +0.3% ‘2 oe 
megohms, high- seoc2 
Impedance | or at reduced S330. 
accuracy orecao 




















For complete details on this economical Auto-Bridge 
as well as our full line of associated equipment, 


write... 


Industrial 


AAA LAC 
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THEIR PLACE . 7 
Clusters 


IN THE UNIVERSE 


Worm Wheels 


— 


Spiral Gears 








Spur Gear Clusters 





Spurs with Threaded Hub 


Film Sprockets — 





... specify Boehme 
Fine Pitch Precision Gears... 
manufactured from Ve” to 5” 
O.D.—180—16 D.P., AGMA 
Precision #3. 

Write today for full 
details on Boehme Gears 
and Precision Manufacturing 
facilities. There is no obliga- 
tion of course. 


H.O. Boehme, inc. 
Designers and Manufacturers 
Communication Equipment 

Precision Electro-Mechanical 

Apparatus Since 1917 

915 Broadway New York 10, N.Y. 
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SYNCHRONOUS MOTOR 


New reduced size heavy duty syn- 
chronous motors with a torque rating 
of 40 oz-in at 1 rpm are available 
with speeds of % to 360 rpm through 





gearing, and 1800 rpm direct drive. 
Motor starts instantly with full load 
at rated torque and will operate con- 
tinuously with a maximum tempera- 
ture rise of only 45°C above ambient. 
Housed in stamped steel case, it meas- 
ures 2%” x 1%” depth, operates on 
115v, 60 cycles.—Hurst Tool and Mfg. 
Co., Princeton, Ind. 
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TRANSISTORIZED PULSE DELAY 


New transistorized pulse delay is 
available as a three-in-one unit. Each 
section provides pulse standardiza- 
tion, pulse delay adjustable from 2.5 
to 50 usec, and square wave output 





adjustable from 2.5 to 50 usec. De- 
signed to be compatible with other 
Naveor 100 series units, including 
binary counters, shift registers, and 
gating units, it can also be used to 
drive other transistor or tube cir- 
cuits at frequencies up to 200 kce.— 
Navigation Computer Corp., 1621 
Snyder Ave., Philadelphia 45, Pa. 


For more information circle 272 on inquiry card. 


SUBMINIATURE 
SCHMITT-TRIGGER 


Model 7-1004 Trigger is high input, 
low output impedance switch which 
triggers at approximately +1.0 volt 
and produces an output voltage which 





Model 7-1004 will trigger up to 8 
Model 7-1001 Flip-Flops in parallel. 
Pre-amplifier flip-flops, multivibra- 
tors, and submin preamplifiers are 
also available in similay dimensions 
and appearance.—Dynalysis Develop- 
ment Labs., Inc., 11941 Wilshire Bivd., 
Los Angeles 25, Calif. 


For more information circle 273 on inquiry card. 


SUB-MINIATURE MULTI-POLE 
SWITCH 


Flexibility of design, such as the 
number of segments, case size and 
mounting dimensions is stressed in 
the new AB-101 series precision 
rotary switches for computers. Me- 
chanically, this unit has 2 oz-in torque, 





for continuous rotation; overall size 
is 1.812” x 2.125” long. Electrically, 
it contains 60 separate circuits of 6° 
on and 6° off, and one separate cir- 
cuit of 345° on and 6° off. Two slip 
rings supply the input voltage. Shock 
and vibration specifications are in 
confirmity with MIL-E-5400.—Uni- 
son Products Co., Box 125, Clifton, 
N. J. 
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TRANSISTORIZED DIGITAL 
MODULES 


New T-PACs have been designed 
around a basic logical element pack- 
age which serves as the fundamental 
package type for any digital computa- 





tion or control system. A single logical 
element can serve a variety of pur- 
poses, including amplifier, inverter, 
driver, buffer, flip-flop, counter, etc. 
Elements can be plugged into a chassis 
and, by making the proper jumper 
connections on the plug board format 
of the front panel of the T-BLOC, 
logical statements and system con- 
figurations can be quickly imple- 
mented.—Computer Control Co., Inc., 
92 Broad St., Wellesley, Mass. 
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MAGNETIC BOBBIN CORE 


Magnetic bobbin cores for digital 
data processing systems, small pulse 
transformers and high frequency 
magnetic amplifiers are available in 
either 4-79 Molybendum Permalloy 
containing 4% Molybendum, 79% 





Nickel, and 17% Iron, or Orthonik, 
containing 50% Nickel and 50% Iron. 
The bobbins are either ceramic or 
stainless steel. The cores are pro- 
tected by Mylar tape or by Nylon caps 
whenever required. G-L bobbin cores 





are available in tape widths from 
1/32” to 1” and in tape thicknesses 
from % mil to 1 mil.—G-L Electron- 
ics, 2921 Admiral Wilson Blvd., Cam- 
den 5, N. J. 
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COMPONENTS 
SUB-MIN TWIN TRIODE 


The 6021 is “premium” subminia- 
ture medium-mu twin triode, de- 
signed for oscillator and amplifier 
service in critical military equipment 
operating at frequencies up to 400 
me. Designed and processed to give 
dependable performance under con- 
ditions of shock and vibration, the 








6021 is especially suited for use in 
mobile and aircraft equipment, and 
can be operated at full ratings at 
altitudes up to 60,000’ without use 
of pressurized chambers.—Radio Cor- 
poration of America, Tube Div., 
Harrison, N. J. 
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QUIET MINIATURE PENTODE 


The EF86/6267 nine-pin miniature 
pentode is designed for input stages 
having minium hum, noise, and micro- 
phonics requirements. Low-frequency 
noise generated is equivalent to a 
voltage of 2uv on the control grid in 
the bandwidth from 25 to 10,000 eps. 
Electrode structure is exceptionally 
rigid to keep microphonics to an ab- 
solute minimum. There are no appre- 
ciable internal resonances below 1,000 





MILITARY AUTOMATION 
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eps and vibrations at higher frequen- 
cies are effectively damped out by 
chassis and tube holder.—Special Pur- 
pose Tube Div., Amperex Electronic 
Corp., 230 Duffy Ave., Hicksville, 
in Fn We Be 
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MIN. TWIN TRIODE 


Type CK5687WA miniature twin 
triode meets military specifications 
and is ideal for pulse or servo driver 
applications in equipment operating 





a 


well under conditions of severe me- 
chanical environment. The CK5687- 
WA has high emission capabilities, 
high perveance, medium Mu (18.5) 
and controls for plate emission as 
well as for minimum formation of 
cathode interface resistance. The 
cathode current maximum for each 
section is 65 made and the total allow- 
able dissipation for both plates is 7.5 
watts.—Raytheon Mfg. Co., 55 Chapel 
Sc., Newton 58, Mass. 
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LOW VOLTAGE KLYSTRON 


New Reflex klystron,- SRX-92, is 
designed for low hysteresis and high 
thermal! stability. Applications include 
local oscillator in microwave receivers 
and spectrum analyzers, signal source 
in radar test sets, and low power 
oscillator for microwave bench work. 





Using electrode voltages under 300v 
it produces 20 mw minimum output, 
and features low voltage operation 
over the 8.5—10.5 kme band. 2000mce 
range is covered in only five turns 
of the tube’s single-screw integral 
tuner. Low VSWR waveguide output, 
standard octal base, it is 3%” high 
and weighs 4% oz.—Sperry Gyro- 
scope Co., Div. of Sperry Rand Corp., 
Great Neck, N. Y. 
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SELENIUM RECTIFIER 


New rectifier is produced by ex- 
clusive process which combines im- 
proved vacuum techniques with inor- 
ganic barrier. Rating is as much as 
twice that of a conventional rectifier 


January-February, 1958 
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of the same size. Available in six cell 
ratings: 18, 22, 26, 30, 33 and 36 
volts. Other characteristics: longer 
life; safety and stability at higher 
temperature; and greater de output 
efficiency, a result of low forward 
voltage drop and low reverse current. 
—Vickers Inc,. Electric Products Div., 
1815 Locust St., St. Louis 3, Mo. 
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HIGH POWER SILICON 
RECTIFIERS 


Silicon power rectifiers capable of 
handling up to 20 amps at case tem- 
peratures of 135°C cover the range of 
50 to 350 volts PIV, and use diffused 
junction construction developed for 





high reliability under the most severe 
environmental conditions of moisture 
and vibration fatigue, high accelera- 
tion vibration, centrifuging, shock, 
and temperature cycling. Successful- 
ly operated at ambient temperatures 
ranging from —50° to 165°C, they 
can be stored at temperatures rang- 
ing from —65° to 180°C.—General 
Instrument Corp., Automatic Mfg. 
Div., 65 Gouverneur St., Newark 4, 
aD 
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SEALED WIRE-WOUND 


New wire-wound resistor for mis- 
sile, gamma or neutron field appli- 
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cations, meet MIL-R-93A, is stable 
in operation and dissipates heat rapid- 
ly. Ceramic type, this resistor is only 
slightly damaged by nuclear irradi- 
ation—Dmeter Mfg. Co., Ine., 22-24 
Larkin Plaza, Yonkers 2, N. Y. 
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CERAMIC RESISTORS 


New full line of inexpensive ceram- 
ic wirewound resistors are for use 





where accuracy is required but en- 
vironmental and mechanical condi- 
tions do not have an adverse effect 
on components. Resistors are reverse 
pi-wound to minimize inductance. Re- 
sistance range is from 0.1 ohms to 10 
megohms with standard tolerances of 
1%, 0.5%, 0.1%, 0.05% and 0.02%. 
Having a temperature coefficient of 
+20 ppm, they operate in tempera- 
tures of from —65° to +105°C. Meet- 
ing MIL specs, tney can be matched 
to within 0.002% and temperature co- 
efficients can be matched to within 
1 ppm.—General Resistance, Inc., 577 
E. 156th Sts, New York 55, N. Y. 
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MULTI-TURN POTENTIOMETER 


New %” dia. precision potentiom- 
eter providing up to 20% more 
winding length in a given 10-turn out- 





side diameter, rated at 3 watts, is 
available in several resistance values 
up to 100,000 ohms. Functional out- 
puts are obtainable by _ resistance- 
loading each side of center tap. 
Terminals are gold-plated for solder- 
ing ease.—Clarostat Mfg. Co. Inc., 
Dover, N. H. 
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CARBON FILM RESISTORS 


New carbon film resistors have re- 
sistance range 5 ohms to 10 megohms, 
wattage range % to 2 watts. Tests 
through 5 temperature cycles and a 

MEPCO — 
Coo eating aliases acts ase 


merco 


neaiieaeed ug MEPCO 
i sachaeateencnemeall 


werco _. 

ae 

4 were 
—— 


a eee rman nt i posese 


10 minute power test ensure reduc- 
tion of field failures to a minimum. 
—Mepco Inc., 37 Abbett Ave., Morris- 
town, N. J. 
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Interelectronics Intere 
verter solid-state thyra- 
tron-like elements and 
magnetic components 
convert DC to any num- 
ber of voltage regulated 
or controlled frequency 
AC or filtered DC outputs 
from 1 to 1800 watts. 
light weight, compeoe?, 
90% or better conversion 
efficiency. 

Ultra-reliable in opera- 
tion, no moving parts, 
unharmed by shorting 
output or reversing input 
polarity. Complies with 
MIL specs for shock, ac- 
celeration, vibration, tem- 
perature, RF noise. 

Now in use in major 
missiles, powering tele- 
metering transmitters, ra- 
dar beacons, electronic 
equipment. Single and 
polyphase AC output 
units now power airborne 
and marine missile gyros, 
synchros, servos, mag- 
netic amplifiers. 

Interelectronics — first 
and most experienced in 
the DC input solid-state 
power supply field, pro- 
duces its own solid-state 
gating elements, all mag- 
netic components, has the 
most complete facilities 
and know-how—has de- 
signed and delivered 
more working KVA than 
any other firm! 

For complete engineer- 
ing data write Interelec- 
tronics today, or call 
LUdlow 4-6200 in N. Y. 


INTERELECTRONICS 
CORPORATION 


2432 GR. CONCOURSE, N.Y. 58, N.Y. 
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TUBE TEST AUTOMATION 





FIG. |. RELIABILITY of military tubes can be no better 
than the test methods and equipment used to check 
their characteristics. 


Vacuum tubes can be tested more accurately and 
more rapidly by eliminating the variable human ele- 
ment, using a punched card to apply the test parame- 
ters for each tube application, a development vital to 
reliable military system performance, The new CARD- 
MATIC tube-testing machine performs mutual conduc- 
tance controlled emission, cut-off point and voltage 
drop tests under typical loads simply by inserting a 
punched card—and it checks its own accuracy. 

Internal testing circuits are programmed for each 
type of tube by the operator slipping a card with the 
corresponding tube number into a slot (Fig. 1). A 
multiple contact switch grasps the card and presses it 
against a set of pins. Where a hole exists in the card. 
the pin slips through it, undisturbed. Where no hole is 
present, the pin is pressed downward, making contacts 
which apply accurately regulated voltages to the tube 
electrodes. 

An important feature of this new instrument is that 
the test applied is tailored to meet actual service con- 
ditions. Not only are the rigorous test criteria re- 
quired by MIL Standards applied, but special cards 
can be prepared for any tube which is intended for 
use in other than the normal manner, 


High capacity components are used in the tester to 





ensure its continued reliability. A large number of ex- | 
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FIG. 2. TWO CARDMATIC SPECIAL TEST CIRCUITS 
Continued on page 41 
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SUB-MIN 10 WATT RESISTOR 


Sub-miniature Dalohm RH-10 re- 
sistor provides precision resistance, 
high power capacity and excellent 
heat dissipation. Available in toler- 
ances of +0.05% to +3% with a re- 





range from 0.05 to 30,000 
ohms, depending on tolerance specified 


sistance 


when panel mounted on aluminum, 
the RH-10 will dissipate 10 watts, 
derating 0 at 275°C. Conservative 
wattage rating in free air is 6 watts. 
Precision wound element is suspended 
in a special shock absorbing com- 
pound, which also completely seals it 
from extreme environmental condi- 
tions.—Dale Products Inc., Columbus, 
Neb. 
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SILICON POWER RECTIFIERS 


New silicon power rectifier, 1N12B, 
rated at 35 amps rectified de output 
with PIV rating of 100v, meets MIL- 
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T-12679/26(Sig C). Also available, 
but not covered by individual military 
specs are the 1N411B and 1N413B 
rated at 35 amps with PIV ratings of 
50 v and 200 v respectively. These 
military type rectifiers, of fused 
junction type with all-welded, her- 
metically sealed construction features, 
have long term reliability under ex- 
treme environmental conditions of 
moisture and humidity, shock, vibra- 
tion, centrifugal forces and tempera- 
ture cycling.—IJnternational Rectifier 
Corp., 1521 Grand Ave., El Segundo, 
Calif. 
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METAL FILM RESISTOR 


Tests conducted under the super- 
vision of ASESA to the requirements 
of MIL-R-10509 showed that new 
“Vamistor” metal film type precision 
resistor combines the best features 


—_ hh 
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of wire wound and film types and 
eliminates the undesirable features 
of each. 

Specifications for the ‘Vamistor” 
include a range of 250 ohms to 1 meg 
for use at full wattage up to 125°C 
with a temperature coefficient of 50 
parts/million/°C, and changes under 
short time overload, load life, etc., of 
less than %%.—Weston Electrical 
Inst. Corp., 614 Frelinghuysen Ave., 
Newark, N. J. 
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CERAMIC-JACKETED 
CARBON-FILM RESISTORS 


New ceramic-jacketed film resis- 
tors, called Filmistors, are intended 
for close tolerance applications in 
military and telephone electronic 
equipment where small size and sta- 
bility of electrical characteristics are 


For more 
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important. Types 402E, 403E, and 
404E Filmistors, rated at %, 1, and 2 
watts respectively, are furnished in 
hermetically sealed dense ceramic 
cases using ceramic-to-metal solder 
seals, and meet MIL-R-10509B. Cer- 
amic case also provides excellent 
physical protection against mechani- 
cal damage during handling or in- 
stallation and 
contact with conducting surfaces, 
thus saving space.—Sprague Elec- 
tronic Co., North Adams, Mass. 
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MINIATURE ELECTROLYTICS 


Miniature upright aluminum elec- 
trolytic capacitors have ratings rang- 
ing from % to 680 mfd, and voltages 
from 4 to 150 volts. Operating tem- 
perature range is —20° to +85°C. 











Connector pins are positioned in a 
square and alignment is accurately 
automatic 


maintained for insertion 





in printed circuit boards. Cathode is 
identified by using a larger diameter 
pin. Case is sealed .with epoxy cast- 
ing resin.—The Magnavox Co., Fort 
Wayne 4, Ind. 
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DIODE CLIP 


New insulated diode clip No. 2323 
fastened to a teflon insulator for 
press fit mounting is designed to 
support ferrule contact diodes under 
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conditions of shock and vibration. 
New clip mounts in hole of 0.2055” 
dia.; can be used in chassis and panels 
up to %” thick. Construction provides 
solder points above and below panel. 
—Cambridge Thermionic Corp., 445 
Concord Ave., Cambridge 38, Mass. 
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SCREW LOCK CONNECTOR 


New printed circuit connector Series 
UPCC-SLH is a hooded screw lock 
connector, available with 7, 11, 15, 19 
or 23 contacts rated 7.5 amps. For 
is”, %” or 4” printed cards, they 
feature anodized aluminum hoods, and 





high-compression, asbestos-filled mel- 
amine moldings within trapezoidal- 
polarized die cast aluminum shells. 
Voltage breakdown between contacts, 
at sea level, is at 1800 vac rms; and 
insulation resistance is over 5,000 
megohms.—U. S. Components, Inc., 
454 E. 148 St., New York 55, N. Y. 
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PERMANENT MAGNET MOTOR 


New Series “B” permanent-magnet 
type motors feature increased torque 
ratings but are only slightly over 1” 
dia. Available in voltages up to 115 





vde, the new motors feature precision 
construction with a balanced arma- 
ture revolving on shielded ball bear- 
ings. Motors with special windings 
or mounting arrangements are avail- 
able-—Servo-Tek Products Co., 1086 
Goffle Rd., Hawthorne, N. J. 
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MILITARY AUTOMATION 
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BOBBINLESS WIRE RESISTORS 


New winding process permits pre- 
cision resistance elements and con- 
tacts to “float” firmly embedded in 
epoxy resin, forming a monolithic 
miss with a smaller space factor be- 
cause no winding form is needed. Tol- 
erances down to 0.05% are available 
in a wide range of standard sizes de- 
pending upon resistance value. Closer 
tolerance or matched multiples are 
also available-—Chicago Telephone 
Supply Corp., Elkhart, Ind. 
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PULSE TRANSFORMER KITS 


Three new pulse transformers sam- 
ple kits are designed as an aid to the 
circuit designer, each containing six 


different pulse transformers pack- 
aged in a clear plastic box. Each 
transformer is supplied with a_ 7- 


pin base, to fit standard 7-pin minia- 





ture tube sockets. Blocking oscillator 
transformers (kit #1) have pulse 
width ranging from 0.1 to 6.0 uw sec. 
Coupling transformers in kit #2 have 
turn ratios varying from 1:1 to 1:3. 
Kit #3 contains both coupling and 
blocking oscillator transformers.— 
Electronic Components Div., ESC 
Corp., 534 Beigen Blvd., Palisades 
Park, N. J. 
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MINIATURE BEARINGS 


New economy line of RMB minia- 
ture ball bearings made to ABEC-1 


aise: emtactegone a 





tolerances 
tures, 
one and two-piece ball separators. 
New series have same load capacity 
as high precision type and can be 
furnished with standard or special 
radial and axial clearances. Range 
of sizes is available from 4” to %” 
0.d.—Landis & Gyr Inc., 45 W. 45th 
St.. New York 36, N. Y. 
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BEARINGLESS DIFFERENTIAL 


New Dynaco bearingless differen- 
tial having backlash of approximately 
0.5° are is constructed of stainless 
steel spider and bronze bevel gears. 


> | 


Dynaco bearingiess variety tumbles 
within 1” plus 4” and any standard 
Dynaco stock precision hubless gear 
may be assembled to it.—Dynamic 
Gear Co. Inc., 20 Merrick Rd., Amity- 
ville, N. Y. 
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C-G MOUNTING SYSTEM 


Designed as an integral part of 
the F8U-: Crusader’s flight control 
system, the Model 1514 opposed cush- 
ion center-of-gravity mounting sys- 
tem serves in dual function as chassis 
and mounting system for the air- 
craft’s servo amplifier. Two Met-L- 
Flex subassemblies combine to form 
the top and bottom portions of the 
amplifier’s chassis. Load rating for 





model 1514 1y-25 Ibs. 
Mounting system weight is approxi- 
mately 3% lbs. 

The percentage of vibration isola- 
tion at 55 cps is as high as 90% and 
improves at higher frequencies. These 
results were obtained after 15 G drop 
tests on all six sides, meeting military 
vibration and shock tests.—Robinson 
Aviation, Inc., Teterboro Air Termi- 
nal, Teterboro, N. J. 
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HEAVY-DUTY TRIGGER-SWITCH 


New Type R is a waterproof mo- 
mentary-contact trigger switch in 
pistol-grip handle at the end of a 
heavy-duty cable for use where the 
operator needs freedom of movement. 
Unit meets Navy Specs with rating 
of 10 amp 125 vac at 0.80 power fac- 
tor. Action is momentary-contact, 
DPST normally OFF. Supplied with 


is between 





a 4-conductor cable (#14 AWG wire) 
of any specified length.—Electro 
Switch Corp., Weymouth 88, Mass. 
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SUBMIN. THERMOSTAT 


New Model WP Thermostat fea- 
tures j;” dia. by 0.690” body length, 
and incorporates bimetal actuated con- 
tact, simplicity, reliability, accurate 
temperature control, fast thermal 
sensing and long contact life. Rated 





at % amp for 6-2% vac or de and 115 
vac circuits, it is externally adjust- 
able over temperature range —65° 
to +150°C. Weight 0.06 1lb.—Chat- 
ham Controls Corp., 33 River Rd., 
Chatham, N. J. 
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TELESCOPING SHIELDS 


Hazards of shock displacement or 
failure to replace tube shields during 
servicing operations are eliminated 
by new tube socket and shield com- 
binations of telescopic slide construc- 
tion. Vibration proof and totally en- 


’ 





reduce R-F 
variations are furnished for 
both conventional and printed wiring 
applications in seven and nine pin 
sizes.—Methode Mfg. Corp., 7447 W. 
Wilson Ave., Chicago 31, Ill. 
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closed to radiation ef- 


fects, 


MOTOR ALTERNATOR 


New high precision motor alter- 
nator, Model MA-3, incorporates a 
hysteresis type synchronous motor 


driving a pair of permanent magnet 
alternators through appropriate gear- 
ing. Units develop two output fre- 
relationship to 


quencies whose line 





frequency is determined by proper 
selection of gearing. Outputs are 
matched to within 0.1% over the tem- 
perature range of —55°C to +65°C; 
range can be extended to suit specific 
conditions. Will meet rigid military 
specifications.—Eastern Air Devices, 
Inc., 385 Central Ave., Dover, N. H. 
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actly controlled voltages enable an infinite number of 
tests for special circuit applications (Fig. 2). An un- 
usually low 0.22 v rms signal used on the grid permits 
testing of the newer “sensitive” tube types without 
distortion. A mutual conductance test, recognized as 
the one most significant general parameter, is made 
on every amplifying tube, 

To maintain high accuracy under severe usage con- 
ditions the Cardmatic has provision for re-calibration 
of its internal test values. Slipping a special calibra- 
tion card into the test slot, the operator can quickly 
make any adjustments necessary to restore the test 
parameters to laboratory accuracy, without reference 
to external standards. 

The Cardmatic tube testing machine is a develop- 
ment of the Hickok Electrical Instrument Co., 10514 
Dupont Ave., Cleveland 8, Ohio. 
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Three Axis Flight Simulator 


The successful performance of component and sys- 
tem behavior can be assured through simulated flight 
tests in the laboratory by means of a new three axis 
flight simulator which has applications in development 
and production testing of entire guidance and con- 
trol systems, 

Consisting of three parts, simulator proper, control 
console and hydraulic power supply, the simulator 
can be programmed to reproduce any angular motion 














; 
thereby simulating roll, pitch, yaw, and even tumble. 
Manual operation is possible, or commands received 
from an analog computer can be precisely converted 
into the motions of the three axes by an electro-hy- 
draulic servo system. The simulator has large capacity, 
ability to rotate through 360° in all axes, and 30 
telemetering channels. (From 4-page bulletin, Aircrafts 
Armaments Inc., Cockeysville, Md.) 
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METALLIZED components 


for precision equipment by 
high vacuum deposition. 


Check this list and let us know your 
special requirements; if it can be 
made by high vacuum, we will make 
it. 


ELECTRONICS 


Metal film resistors, rod and disc 


Metallized glass attenuator plates, 
per MIL-A-11052A 

Mica resistance elements 

*Resistance strips for temperature 
gauges 


MeErosion gauges 


OPTICAL 
Anti-reflection Lenscote® 


Front surface mirrors 
Semi-transparent mirrors 
Density Filters 


Interference films for IR coatings 


MAnti-static coatings 





*Metavac Resistance Strip used by 
Naval Research Laboratory for 
Vanguard Satellite. 


Metavac, Inc. is the best equipped 
and most experienced vacuum coat- 
ing laboratory servicing both the 
Electronic and Optical Industries for 
the past twelve years. Facilities avail- 
able for Research and Development 
work. Ask for brochure on “PRECI- 
SION COMPONENTS BY THE EX- 
PONENTS OF HIGH VACUUM". 


METAVAC, INC. 


45-68 162nd Street 
Flushing 58, New York 
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MAGNETIC FOIL INSERTS 


0.004” thin flexible Netic and Co- 
Netic magnetic shielding foils, avail- 
able as an insert in all IERC heat 
dissipating tube shields do not re- 
quire periodic annealing and retain 
full magnetic shielding properties re- 
gardless of shocks endured during 





transportation or calibration. They 
are particularly effective in attenuat- 
ing low level magnetic fields for high 
gain input circuits. For higher level 
shielding, two or more layers of foil 
are recommended.—I nternational 
Electronic Research Corp., Burbank, 
Calif. 
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SHIELDING CAPSULES 


New submin Co-Netic magnetic 
shielding capsules designed for sub- 
miniature reactors and transformers 
used in transistorized and printed 
circuits and other miniaturized ap- 
plications, virtually eliminate hum 





and noise caused by low level ex- 
traneous electromagnetic and electro- 
static fields, and permit much closer 
grouping of components. When re- 
quired, shields can be pre-tinned for 
soldering without affecting magnetic 
shielding qualities. Capsules may be 
produced in a wide variety of shapes 
and dimensions.—Magnetic Shield 
Div., Perfection Mica Co., 1332 N. 
Elston Ave., Chicago 22, IIl. 
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ABSOLUTE PRESSURE SWITCH 


New submin Model RR-30, for use 
under vibrations to 1000cps 7 G and 
from —85° to +200° F, comes in 
nominal settings 5% to 23% psia, 
weighs 2 oz. Meets MIL-E-5272A.— 
Newark Controls Co., 15 Ward St., 
Bloomfield, N. J. 
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P-C ROTARY SWITCHES 


New printed circuit switches are 
designed for computers, test instru- 


ments, high fidelity units, and other 
electronic circuits requiring multiple 
switching. Designed for plug-in in- 
stallation, they consist of a standard 
rotor and XXXF phenolic wafers but 
eliminate manual wiring and ‘solder- 





ing to each individual contact termi- 
nal by using etched foil to connect the 
contacts to terminal prongs on the 
base of each wafer. 

Switches can be supplied in either 
8- or 12-position types, in single or 
ganged assemblies to meet specific 
requirements.—Knight Electronics 
Corp., 210 S. Desplaines St., Chicago 
6, Til. 
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LABORATORY AND 
TEST EQUIPMENT 





POWER SUPPLY 


Model SS-2 Safety Supply is a de 
laboratory power supply designed for 
use with transistors which provides 
instantaneous and positive protection 
against overload, current creep, over- 
heating, short circuits and other con- 
ditions encountered in experimental 
transistor work. 

Operating from 115 vac 60 cycles, 
it provides voltages of 6, 12, 18, 24 
and 30 vde with limiting current 
ranges of 1, 3, 10 and 30 ma. Internal 
impedance is approximately 10 ohms; 
rms ripple less than 0.1%; output is 
isolated from ground.—Western Ap- 
paratus Co., 2001 Greenleaf St., 
Evanston Iil. 
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WIDE RANGE SCOPE 


New model LA-259D scope con- 
forming with MIL-T-945, has vertical 
attentuator and gain control which 
are direct reading and continuously 
calibrated to facilitate rapid measure- 
ment of signal amplitudes. Uses a 5” 
CR tube with 10 ke accelerating volt- 
age. Vertical amplitude has a sensi- 
tivity of 10 mv per cm, is flat from 











of less than 0.02 usec. Will operate 
from 100 to 130 v supply over fre- 
quency range of 50 to 500 cps.— 
Lavoie Labs., Morganville, N. J. 
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MICROVOLTMETER 


New type USVH microvoltmeter 
with a frequency range of 20 kc to 30 
me has sensitivity of 1 uv to 1 v, full 
scale, and voltage level range of —120 
to 0 db in sub ranges of 10 db, mak- 


at pite 





ing it ideal for analyzing complex 
wave forms and taking voltage level 
readings. Frequency range is avail- 
able in six sub ranges. Meter has two 
bandwidths, 500 cps and 5 ke, the 
latter useable between 0.1 and 30 mc. 
Noise level is about 0.4 microvolts for 
5 ke bandwidth and 0.1 microvolts for 
500 cps bandwidth.—IJndustrial Prod- 
ucts Div., International Telephone and 
Telegraph Corp., 100 Kingsland Rd., 
Clifton, N. J. 
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RELAY TESTER 


New relay tester and power supply, 
production-line equipment model 
MPS-1, has continuously variable dc 
supply from 0 to 25 volts. Maximum 
current available 1 amp; regulation 
and hum level are of laboratory 











os 
standards. Providing visual indica- 
tion of contact performance for up to 
6PDT relays, and provision for cur- 
rent reversal and current monitoring, 
it contains a 24-pin receptable for 
connection to relay holding fixture.— 
Marine View Electronics, Inc., 28 
Main St., White Plains, N. Y. 
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PORTABLE ANECKOIC CHAMBER 


New Portable AN-ECK-OIC Cham- 
ber designed for scaled-down testing 
of small microphones, hearing aids, 
signal devices, and miniaturized elec- 
tronic and mechanical equipment, can 
be easily moved between widely spaced 
test areas. The test chamber, meas- 
uring 16” x 20” x 32”, is designed 
for a low frequency cutoff of 250 
eps. For other low frequency cut-offs 
special portable chambers can _ be 
fabricated to specifications —Eckel 
Corporation, 155 Fawcett St,, Cam- 
bridge, Mass. 
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20-WATT TRANSISTORIZED 
AMPLIFIER 


New 20-watt transistorized plug- 
in amplifier for public address sys- 
tems occupies only 50 cubic inches 
and meets environmental Mil-Specs. 
Said to have built-in equalization, 
signal-to-noise ratio over 30 db, and 
less than 3% harmonic distortion at 
low frequency end, its input im- 
pedance is matched to the tape re- 
corder magnetic playback head. Fre- 
quency spectrum 50 to 20,000 cps 
available—Universal Transistor 
Products Corp., 143 East 49th St., 
New York 17, N. Y. 
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LOW-LEVEL DC VTVM 


New low-level, multi-range Model 
110-1 DC VTVM is capable of read- 
ing lower than 200 microvolts on its 
3 mv range. “Build-in” package de- 
sign and excellent sensitivity make it 
suited to testing and monitoring op- 


Pi 





peas] 

erations in ground support. With an 
input impedance of 10 megohms, the 
110-1 has accuracy of 2% of full 
scale on all ranges. Operates from 
115v, 60 cps and its zero-center ranges 
are from 3 mv to 300 vde each side.— 
Trio Labs., Inc., 4025 Merrick Rd., 
Seaford, N. Y. 
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TRANSISTORIZED VIBRATOR 


New Vibristor is a self-resonant, 
semi-conductor interrupter designed 
to replace vibrators in existing power 
supplies and for use as standard com- 
ponent in new equipment. Plugging 
the Vibristor into the vibrator socket 
completely transistorizes a power 





supply requiring no wiring or other 
circuit changes. Vibristor does not 
depend on magnetic saturation hence 
no current “spikes” occur, and out- 
put ripple and noise are eliminated. 
Frequency remains within +1% for 
input voltage changes of +25%. 
Single units capable of switching up 
to 300 va at any frequency below 100 
ke are available-—Vibration Research 
Labs., Inc., 58 Marbledale Rd., Tucka- 
nee: BF. 
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AC LINE VOLTAGE REGULATOR 


All-magnetic, tubeless 3 kva ac line 
voltage regulator, MRC 75-113-0, for 
use in 115 v, 400 cycle single phase 
and 3 phase military ground support 
and laboratory equipment, is particu- 
larly useful to provide independently 
regulated 400 cps power for individual 
laboratories which are fed from a 
common 400 cps supply. Regulation is 
within 0.5% against line changes be- 
tween 100-130 v, load changes from 
2.5-25 amps, and frequency changes 
between 380 and 420 cps. Response 
time is less than 20 milliseconds. Out- 
put wave form distortion is 5% max. 
Magnetic Research Corp., 3160 
West El Segundo Blvd., Hawthorne, 
Calif. 
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CONSTANT POWER 


Model #301 Microwave Regulator 
is designed primarily for use with a 
traveling wave tube. It is the con- 
necting link for lke square wave 
modulated constant power source, and 





operates at an audio frequency, mak- 
ing power regulation completely inde- 
pendent of microwave power and fre- 
quency.—Brocker Labs., Dept. IP, 
P. O. Box 967, Sunnyvale, Calif. 
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HYDRAULIC VIBRATOR 


New test vibration system, desig- 
nated L.A.B. Type F-20, employs 
simple hydraulic-mechanical system 
without electronics to produce forces 
up to 20,000 lbs. at frequencies up to 
600 cps. Smoothness of wave form 





is achieved by piston design which 
obtains acceleration levels to 50 G. 
Vibrator consists of three basic units: 
vibration head, with moving element 
weighing only 20 lbs.; hydraulic 
pump unit; and variable-speed drive 
motor to control frequency.—L. A. B. 
Corp., Skaneateles Falls, N. Y. 
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Use Autotronics Unit 





ELECTRO-MAGNETIC CLUTCHES 









































MODEL | MODEL MODEL MODEL 
C-4 | C-6 c-8 C-10 
SERVO MOUNTING DIA. .500 .750 1.000 1.250 
WEIGHT OZ. 8 2.2 4.8 7.4 
POWER CONSUMPTION WATTS 2.5 3.5 4.0 4.5 
MIN. CLUTCH TORQUE 3.5 14.0 32.0 56.0 
INDUCTANCE (28 V.D.C.) h 240 .130 150 145 
INPUT GEAR FLANGE 4x10-6 | 3.3x10-6 11.5x10-6 | 17.1x10-6 
OUTPUT SHAFT .3x10-6 | 1.4x10-6 4.8x10-6 | 11.9x10-6 








COMMON CHARACTERISTICS 





1. MIL-E-5272A...All units have exceeded spec. 


2. Life... All units have exceeded 1 million 


cycles at 60 cycles per second. 


3. Temperature... —S5°C to +125°C. 





Ago gnc INE: 


GREATER ST. LOUIS 


4. All standard units operate on 28 V.D.C. 
special 6 to 150 V.D.C. can be provided 


S. Zero backlash. 


6. No slip rings. 


7. Zero end play. 


8. Low moments of inertia. 


WRITE or CALL 


TEmple 7-3565 
Rt. 1, Box 812 
FLORISSANT, MO. 
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Standard or special designs proven and in use furnish — unique 
reliability due to a single moving part * all directional characteristics 
* millisecond to extended seconds response time * smallest volume * 


lightest weight ° 


open or closed contacts 


relay or automatic 


operation * meets environmental MIL SPECS * substantially lower cost. 


For a prompt and reliable answer to your requirements 


telephone Plaza 5-1583 or write Department 422. 


Inertia Switch 


division of SAFE LIGHTING, Inc. 
527 Lexington Ave., N. Y. 17, N. Y. 
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Miniature Multipole Relay 


New Micropoise Diaphlex relay uses an improved 





magnet which combines solenoid action with an un- 
usual adaptation of the bar principle to achieve a 
smaller, lighter unit with wider contact gaps, higher 
working force, but no increase in power input. 
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The vibration characteristics are most outstanding: 
Micropoise relays performed in accordance with the 


| 


curve of MIL-R-25018 Grade 3, to 15 G, 2000 eps in | 


every attitude, energized and de-energized, with no 
contact chatter. Shock resistance has been improved 
until no contact separation is recorded with repeated 
applications of 100G, 11+ 2 milliseconds deceleration. 

Operating voltage, 29.0 vde max., pickup voltage 18 
vde, drop-out voltage 1.5 to 8.0 vde, rated load 2.0 
amps 28 vdc resistive, nominal coil current 0.11 amps. 


All operating ratings cover an ambient range of | 


—65°C to +125°C. (From 4 page issue No. 35 Vol. 
1, Cook Diaphlex Newsletter, Cook Electric Co., North 
Southport Ave., Chicago 14, Ill.) 
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Metallized Mica Attenuators 


Metallized mica resistance cards are a highly stable 
microwave attenuation material with electrical char- 
acteristics that compare favorably with metallized 
glass elements. Far less subject to breakage than 


metallized glass elements, they can withstand con- | 


siderable shock, vibration and field handling. How- 


ever, they must be rigidly mounted or used in applica- | 


tions where a relatively small size is required to avoid 
unstable attenuation characteristics. 

Wide applications of metallized mica are in variable 
guillotine type attenuators (above the 18 kmc range) 


(Continued on page 45) 
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TRANSDUCER TEST SET 


Model 25 transducer test set graph- 
ically plots the performance of elec- 
tromechanical transducers used in 
missile testing. Either direct compari- 
son of the output of two transducers, 
or the difference between a standard 
unit and a test transducer may be 
plotted. Maximum inputs are 500 vde 
and 150 v rms. X and Y coordinate 
inputs are independently variable 
over 8 ranges from one to 150 vac 
and test set frequency response is 
linear from 60 to 5,000 cycles.— 
Dorsett Labs., Inc., Box 862, Norman, 
Okla. 
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PANELSCOPE 


Basic Panelscope Model P-1 consists 
of a Rayonic 3SP1 Cathode Ray Tube 
having a usable screen area of 144” 
x 3”, a high voltage power supply, a 
C-R tube escutcheon with positioning, 
beam and focus controls and a varible 
edge lighted graph screen with an 





ambient light filter, requires a panel 
space of only 5% x 5x4” and extends 
only 10 inches behind the panel. Sen- 
sitivity is 56 v peak-to-peak per inch 
vertical and 80 v_ peak-to-peak per 
inch horizontal. Waterman Products 
Co., Inc., 7445 Emerald St., Philadel- 
phia 25, Pa. 
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KLYSTRON POWER 


New klystron power supply, Model 
701-B accomodates reflex klystrons 
requiring up to 600 v beam voltage. 
Basic features include a clamping 
circuit which allows CW or square 
wave operation without readjustment 
of the reflector voltage, voltage sta- 
bility far superior to RF supplies be- 
cause it has a shunt regulated re- 
flector supply, and minimized FM 
modulation of the klystron as a re- 
sult of square wave modulation with 
minimized rise and decay time.— 
Cubic Corp., 5575 Kearny Villa Rd., 
San Diego, Calif. 
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GRID CIRCUIT TESTER 


New model GCT-8 grid circuit tube 
tester checks the critical “control 
grid” condition of vacuum tubes and 
will provide as many as eleven simul- 
taneous tests on a typical pentode 


such as the 6AU6. For 105-115 vac, 
60 cycle operation, size is 6%” x 2%” 
x 6%” high and has 10 pre-wired 
sockets and one spare socket.—Seco 
Mfg. Co., 5015 Penn Ave., South, 
Minneapolis 19, Minn. 


For more information circle 322 on inquiry: car 





TOOLS AND 
MATERIALS 





AUTOMATIC ASSEMBLER 


The new tape-controlled Automatic 
Auto-Board is a multi-function unit 
for component insertion into circuit 
boards. It automatically sets raw cir- 
cuit boards into place with precision 
accuracy. Second, information from 
punched-tape accurately guides the 
drill with precision. Third, the Auto- 
Board selects components of up to 
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24 different values and readies them 
for insertion in proper sequence. Fin- 
ally, each component is inserted in 
proper sequence.—Design Tool Corp., 
Electro-Machinery Div., 80 Washing- 
ton St., New York 6, N. Y. 
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DIAL FEED HOT STAMPING 
PRESS 


New Model 2AH Multicolor Hot 
Stamping Press with dial feeds and 
electronic control automatically han- 
dles irregularly shaped parts and a 
wide range of plastic items that re- 





quire multi-color marking. Operating 
speed is 130 two-color pieces/min. at 
100% loading.—The Acromark Co., 
378 Morrell St., Elizabeth 4, N. J. 
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VISUAL AID 


New optically correct Telesight 
magnifier for eye strain protection 
is available in hook-on style to attach 
to regular eye-glasses, in full frame 
for insertion of prescription lenses 
and in half frame for persons who 





do not require use of eyeglasses. Dual 
hinge movement permits flipping up 
for normal and down for magnified 
vision.—William Dixon, Ine., 32-42 
E. Kinney St., Newark 1, N. J. 
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EPOXY RESINS 


Three new epoxy resins for con- 
tinuous temperatures of as high as 
400°F, include No. 250, a two part, 
rigid unfilled electrical insulating 
resin suitable for normal application 
of impregnation and embedment. It 





has a low viscosity (about 10 centi- 
poises at 200°F.) permitting complete 
impregnation, a short cure time and 
a long pot life. No. 251 is a filled 
version of No. 250, for casting, im- 
pregnating and encapsulating appli- 
cations where greater structural 
strength is desired. No. 252 is formu- 
lated specifically for dipping applica- 
tions.— Minnesota Mining and Manu- 
facturing Co., 900 Bush St., St. Paul 
6, Minn. 
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TAPE-FILM SPLICER 


New splicer joins digital tapes, 
papers, magnetic films and _ tapes, 
does not require cement, adhesives, 
or glues. Splicing is performed in 
2% sec by means of heat and pres- 
sure.—Prestoseal Mfg. Corp., 3727 33 
St., Long Island City, N. Y. 
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ENCAPSULATED SHELLS 
AND CAPSULES 


New encapsulation shells and cap- 
sules are machined from filled and 
unf.lled thermosetting Epoxide Resin 
rods. This resin has electrical and me- 
chanical properities, ideal for her- 
metic sealing. Not affected by ex- 
tremes in humidity, altitudes, nor cor- 
rosive influences, the potting com- 
pound used for the encapsulation of 
a component is composed of the same 
resin.—Norrich Plastics Corp., 107- 
109 W. 18th St., New York 11, N. Y. 
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THREE DIMENSIONAL 
MAGNIFICATION 


New spectacle loop called 3 D 3 
OPTICAID provides high magnify- 
ing power at a comfortable working 
distance for inspecting production 
output, precision parts, and examin- 
ing delicate operations.—Edroy Prod- 





ucts Co., 480 Lexington New 
York, N. Y. 
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EPOXY CASTING POWDER 


New Epoxy E-Form casting pow- 
der is a stable, dry blend of epoxy 
resin and hardener in easily handled, 
non-toxic powder form. When heated 
the powder liquefies and gentle pres- 





sure on the component causes liquid 
to flow around the unit. Continued 
heating first gels and then cures the 
epoxy. Completed epoxy-cased unit 
is resistant to humidity, temperature 
variations and corrosive influences.— 
Epoxy Products, Inc., 137 Coit St., 
Irvington, N. J. 


For more information circle 330 on inquiry card. 


Jenuary-February, 1958 


STRUCTURAL-INSULATING 
MOUNT 


Accurate alignment and high elec- 
trical insulation at elevated tempera- 
tures, are provided radar tube parts 
by fabricated discs of natural mica. 





Mica remains rigid at all tempera- 
tures to hold vertical and horizontal 
beam plates aligned and provides in- 
sulation for 300 v operating currents. 
—Ford Radio & Mica Corp., 536 63rd 
St., Brooklyn, N. Y. 
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MICROMIN MAGNET WIRES 


New Thermester-L high tempera- 
ture film insulated magnet wire is 
available in a broad range of fine 
wire gauges down to 50 AWG with 
a maximum operating temperature 
of 155°C and excellent electrical and 
mechanical properties. Also available 
in gauges as fine as 50 AWG is 
Temprite (Teflon) magnet wire which 
has a temperature range to 250°C. 





ge 


Ideal for delicate and sensitive instru- 
ments which must meet military 
standards.—Hitemp Wires Ine., 
Westbury, N. Y. 
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INFRARED HEATING ELEMENT 


New Infratube quartz heating ele- 
ment furnishes deep penetrating and 
uniform infrared energy. giving a 
peak emission of infra-red radiation 





at 2.3 microns, for drying, baking, 
curing and heating, close to the maxi- 
mum absorption band of practically 
all materials used by industry. Infra- 
tubes are available in lengths up to 
72”, in standard and special voltages, 
and wattages up to 6,000.—Quartz 
Products Corp., P. O. Box 628, Plain- 
field, N. J. 
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ROTOR BALANCER 


New rotor balancer providing pre- 
cise and direct reading in micro oz- 
ins of both dynamic and static un- 
balance in any predetermined correc- 
tion plane, consists of bench-mounted 
computer and rotor mount, and per- 
mits rapid balancing of various types 
of rotors for gyro motors. Indications 





are independent of speed from 1,000 to 
200,000 rpm.—M. Ten Bosch, Inc., 
Pleasantville, N. Y. 
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TORQUE-WATCH GAUGE 


Clockwise and counter clockwise 
torque of 2 co 40 oz-in can be read 
directly on the watch face dial of 
new Type 6500C-3 Torque-Watch 





gauge. Linear scale dial can be fur- 
nished calibrated in oz-in or gm-cm. 
Standard accuracy is +5% of full 
scale, and accuracy of +1% at any 
point on the range, or +2% of the 
full range can be provided. Torque- 
Watch gauge measures 1-%” dia. 
x 3-:4” long, and weighs seven oz.— 
Waters Mfg. Inc., Wayland, Mass. 


For more information circle 335 on inquiry card. 


AUTOMATIC WIRING TESTER 


New multiple function automatic 
tester which makes possible 30 indi- 
vidual wiring checks per minute 
speeds production testing of junction 
boxes. The various test procedures are 





programmed by means of perforations 
punched on standard 8-channel tape. 
A “readout” automatically records the 
test step number and test result.— 
Military Operations Sales Deovt., Allen 
B. DuMont Labs., Inc., 760 Bloom- 
field Ave., Clifton, N. J. 


For more information circle 336 on inquiry card. 






TISSUE PAPER 


HOW TO HAND CUT metallized mica shapes. 


and for rotary attenuator design. Mica elements can 
be fabricated to any desired shape and are usually 
hand cut (see illustration) when small lots or experi- 
mental sizes are required, For volume production die- 
stamping is generally more economical. (From 7-page 
brochure, Filmohm Corp., 48 West 25th St., New 
York 10, N. Y.) 


For this literature circle 123 on inquiry card. 


Precision Wire-Wound Resistors 


The demands of the electronics industry today place 
an ever increasing emphasis on precision wire wound 
resistors. General Resistance, Inc., measurement fa- 
cilities provide the ability to deliver a product whose 
tolerance is measured in parts per million. 

G-R is also geared to solve many network problems. 
Their specialized manufacturing and measurement 
techniques make them experts in the fabrication of 
special voltage dividers, RC integrators, and reference 
networks . . . which have found critical application 
in summing and operational amplifiers and in com- 
puter power supplies. 


+30 
wy +20 





-0o -®© -20 6 +20 


+40 +60 +80 +100 +120 +140 
Temperature in Degrees Centigrade 


Where accuracy is required but price is a factor, 
General’s impregnated ceramic resistors will meet your 
specifications. 

Temperature coefficients of resistance of commercial 
alloys used in resistors are shown as average values. 
The individual curves for Evanohm or Karma will 
fall within the shaded area. Upon special order, it is 
possible to select wire having any value of temperature 
coefficient within the shaded area. (From 8-page cata- 
log, General Resistance, Inc., 577 East 156th St., New 
York 55, N. Y.) 


For this literature circle 124 on inquiry card. 
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AIRBORNE DIGITAL 
COMPUTER 





FIG. |. FIRST AIRBORNE DIGITAL COMPUTER 
receives pre-flight check prior to flying Air Force 
jet interceptor automatically in supersonic combat 
patrol. 


36.750 per minute, simultaneous 
solution of navigation problems, calculations of wind 


directions and velocity, and performance of the 


computations 


functions of altitude and cruise control, are claimed 
for the first airborne digital computer. Known as the 
DIGITAIR. its weight is 120 lbs, and displacement 
4.5 cu ft—or about the size of a 21-inch TV table set 
(Fig. 1). 

Designed to provide automatic navigation to the 
target area by means of ground-transmitted data link 
commands or ground based Tacan signals, the com- 
puter develops steering commands for the autopilot 
and display information foi the cockpit radar scope. 
Should countermeasures disrupt the transmitted com- 
mands, the computer will act on previous information 
received. such as the predicted future position of the 
target, and will enable the pilot to continue the inter- 
ception course by dead reckoning. 

16 separate navigation and flight control functions 
are all performed once, and some of them several 
times in a program cycle of 1.8 seconds. These 
functions include such operations as actuating the 
control surfaces to correct pitch and roll, commanding 
the pilot to increase or decrease speed, maintaining 
constant check on available fuel and the distance the 
aircraft can fly on it under existing conditions, target 
range azimuth and elevation information, proper 
speed and altitude required to intercept a target, and 
a continuing check on its own accuracy and reliability. 

The computer is designed to operate at —67° to 
+160°F and to withstand a shock of 15G’s to operate 
in frigid Arctic wastes or on deserts. 

The “Digitair” is a development of the Hughes 
Aircraft Co., Culver City, Calif. 


For more information circle 125 on inquiry card. 
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| joined at 
| GPCW 


CIRCUIT ANALYZER 


New Model 2000 accurately and 
automatically tests one circuit against 
all other circuits in the system for 
continuity and short circuit or in- 
sulation type flaws, simultaneously, 
at a rate of one-tenth second per cir- 
cuit. Total test capacity is 1980 cir- 
cuits. Test quality may be established 
to pre-determined values, and exter- 
nal resistive devices can be automati- 
cally energized in any test position by 





proper programming. Chart defines 
error location and type, virtually 
eliminating human _ error.—Dit-Mco, 
Inc., 911 Broadway, Kansas City, Mo. 


For more information circle 337 on inquiry card. 


P-C CONNECTORS 


Printed circuit boards may now be 
right angles using Gorn 
connectors with dip-solder 
terminals; also can be used with 
wire wrap techniques; are available 
in molded melamine, plaskon alkyd 





from 


Available 
xorn GPCW with 15 and 
22 contacts spaced °4 apart for 1%” 
thick boards.—Gorn Electric Co., Inc., 
845 Main St., Stamford, Conn. 


or dyall-phalate. 
stock are 


For more information circle 338 on inquiry card. 


MISCELLANEOUS 
EMERGENCY WARNING SYSTEM 


Designed for use by all radio and 
TV transmitting stations, including 
police and commercial installations, 
new Sigalert receiver incorporates us- 
ing stations into an instantaneous 
emergency warning system. When 
applied to cab and utility company 
radio systems, emergency crews can 
be alerted without delay with ap- 
propriate instructions. Receivers are 
available in desk and rack-mounted 
models and contain all necessary 
power supply, audio and alerting cir- 
cuits.—Packard-Bell Electronics 








Corp., Technical Products Div., 12333 
W. Olympic Blvd., Los Angeles 64 
Calif. 


For more information circle 339 on 


, 


inquiry card. 


ll-TV IDENTIFIER 


New GPL PD-150 Precision tele- 
vision system used with a special 
optical assembly and a remotely con- 
trolled lock for doors or gate fences 
to increase efficiency and coverage of 
security guard at military or industri- 
al establishments. Badge-to-face com- 
parison is quick, accurate and positive 
as an identification system, and may 
be effectively combined with fence 

















surveillance systems.—General Preci- 
sion Labs., Inc., Pleasantville, N. Y. 


For more information circle 340 on inquiry card. 


INSTRUMENT TRUNK 


New trunk, designed to carry and 
ship delicate instruments, fits con- 
tents into tailor-made compartments 
blocked and padded with sponge rub- 
ber to absorb shock. Hinged partition 
in cover permits storage of parts in 





cover section. When cover is closed 
and locked, with all parts in position, 
trunk is ready for shipment.—William 
Bal Corp., 947 Newark Ave., Eliza- 
beth, N. J. 


For more information circle 341 on inquiry card. 






INSTRUMENT TRANSIT CASE 


New combination instrument-trans- 
it case to withstand extremes of en- 
vironment conforming to MIL-T-9454 
consists of all-aluminum watertight 
outer box and lid which embodies re- 
cessed carrying handle, humidity in- 
dicator and pressure relief valves, 
Will withstand a shock test and dy- 
namic load test with dummy contents 
equal to twice weight of unit.—Zero 
Mfg. Co., 1121 Chestnut St., Burbank, 
Calif. 


For more information 


rcle 342 on inquiry card, 


DENSITY MEASURING SYSTEM 


New density measuring system, 
Model P-625, for use where liquid 
processing of any kind is involved, 





indicates liquid density change of 
0.010 gram/cc/see over indication 
range of 0.690 to 1.450 grams per cc. 
Accuracy is maintained through the 
temperature range of 0 to 100°C.— 
General Communications Co., 681 
Beacon St., Boston 15, Mass. 

343 on inquiry 


For more information circle ard, 


FLIGHT REFUELING 
MEASURING SYSTEM 


New fuel flow measuring system 
for in-flight refueling provides ac- 
curate and reliable indication and con- 
trol of fuel transferred. Requires 
only two elements; turbine type flow 
sensor and flow totalizing counter. 





Signal light provides positive indica- 
tion of fuel flow to pilot of refueled 
aircraft—Waugh Engineering Co., 
7842 Burnet Ave., Van Nuys, Calif. 


For more information circle 344 on inquiry card. 
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NUCLEAR 





NUCLEAR EXCHANGE REACTOR (re- 
moves radioactive ions) specifications 
are given in new 2-page bulletin, #2. 
—Beleco Industrial Equipment Div., 
Bogue Electric Mfg. Co., 100 Penn- 
sylvania Ave., Patterson, N. J. 

Circle 401 on inquiry card. 


RADIATION REMOTE monitoring sys- 
tems are described in 4-page specifi- 
cation bulletin—The Victoreen Inst. 
Co., 5806 Hough Ave., Cleveland 3, 
Chio. 


Circle 402 on inquiry card. 


NUCLEONIC EQUIPMENT price list 
#58 includes medical isotopes, neu- 
tron monitor, ete—Nucleonic Corp. 
of America, 196 Degraw St., Brook- 
lyn 31, N. Y. 

Circle 403 on inquiry card. 


ELECTRONIC 
COMPONENTS 


GUIDED MISSILE research is discussed 
in new 12-page brochure.—Aero- 
physics Development Corp., P. O. Box 
689, Santa Barbara, Calif. 

Circle 404 on inquiry card. 





MINI POWER SUPPLIES are subject of 
new bulletin, 9-1057.—Elcor Inc., 
P. O. Box 354, McLean, Va. 


Circle 405 on inquiry card. 


PRECISION POT data is given in new 


l-page summary _ sheet.—Clarostat 
Mfg. Co. Inc., Dover, N. H. 


Circle 406 on inquiry card. 


VARIABLE-RATIO TRANSFORMER. 2- 
page technical data sheet describes 
Model 20C linear Vernistat featuring 
an isolated output of 80 ma at 400 
eps and high resolution.—Vernistat 
Div., Perkin-Elmer Corp., Norwalk, 
Conn. 
Circle 407 on inquiry card. 


MIN. R. F. GHOKES specifications are 
given in new 4-page bulletin #125.— 
NYT Electronics Inc., 2979 N. On- 
tario St., Burbank, Calif. 


Circle 408 on inquiry card. 


MICROSWITCH APPLICATIONS in in- 
ustry are shown in new 4-page “Mic- 
ro Tips” news sheet.—Micro Switch, 
Freeport, II. 

Circle 409 on inquiry card. 


TANTALUM CAPACITOR applications 
are discussed in new 4-page technical 
bulletin F-1110-D.-Rectifier-Capacitor 
Div., Fansteel Metallurgical Corp., N. 
Chicago, II. 

Circle 410 on inquiry card. 


January-February, 1958 


RF FILTERS and capacitors are de- 
scribed in new 4-page bulletin #57B. 
—Airborne Accessories Corp., 1414 
Chestnut Ave, Hillside 5, N. J. 


Circle 411 on inquiry card. 


METALLIZED MYLAR capacitors are 
described in new engineering bulletin 
RM-375—Astron Corp., 255 Grant 
Ave, East Newark, N. J. 


Circle 412 on inquiry card. 


SILICON POWER RECTIFIERS are the 
subject of 2-page technical data sheet. 
—Automatic Mfg., Div. of General In- 
strument Corp., 65 Gouverneur St., 
Newark 4, N. J. 


Circle 413 on inquiry card. 


AUTOMATIC SILICON POWER recti- 
fiers specs are given in 2-page tech- 
nical bulletin——Automatic Mfg. Div., 
General Instrument Corp., 65 Gouv- 
erneur St., Newark 4, N. J. 

Circle 414 on inquiry card. 


6P-DT RELAY; hermetically sealed, is 

subject of new 4-page  bulletin.— 

Struthers-Dunn Inc., Pitman, N. J. 
Circle 415 on inquiry card. 


RELAYS, telephone, keying and power, 
are described and specifications given 
in new 32-page catalog.—Relay Sales 
Inc., Box 186, W. Chicago, III. 


Circle 416 on inquiry card. 


MIN SLIP RING and brush assemblies 
design considerations are subject of 
new 32-page booklet.—Poly-Scientific 
Corp., Blacksburg, Va. 

Circle 417 on inquiry card. 


TRANSISTORIZED PLUG-IN AUDIO 
amplifiers are described with specifi- 
cations in new 4-page bulletin—UAC 
Electronics, Div. of Universal Tran- 
sistor Products Corp., 36 Sylvester 
St., Westbury, L.I.N.Y. 


Circle 418 on inquiry card. 


HIGH AMPLITUDE current pulse am- 
plifiers are described in new 2-page 
bulletin. 57-A.—Rese Engineering, 
tes 731 Arch St., Philadelphia 6, 
a. 
Circle 419 on inquiry card. 


INTERFERENCE SUPPRESSION FIL- 
TER characteristics are given in new 
2-page catalog sheet FSR-1200.—Fil- 
tron Co., Inc., Flushing, N. Y. 


Circle 420 on inquiry card. 


METERS, READOUTS 
FREQUENCY METERS, model 6508, 


are described with specifications in 

new 2-page bulletin—Varo Mfg. Co. 

Inc., 2201 Walnut St., Garland, Tex. 
Circle 421 on inquiry card. 





VTVM VOLT-OHMMETERS are de- 
scribed in new 2-page bulletin.—Trio 
Labs. Inc., Seaford, N. Y. 


Circle 422 on inquiry card. 


INSULATION TESTER with 500 vde 
potential is described in new bulletin 
2-1.1.—Associated Research Inc., 3758 
W. Belmont Ave., Chicago 18, III. 


Circle 423 on inquiry card. 





FREQUENCY MEASURING METERS | 


for 400 cps power sources are de- 
scribed in new 16-page booklet.— 
Varo Mfg. Co., Inc., 2201 Walnut St., 
Garland, Tex. 


Circle 424 on inquiry card. 


SYMBOL GENERATOR AND VIEWER 
which translates coded data into writ- 
ten words or into photographs is de- 
scribed in 4-page Bulletin SM-1.— 
Laboratory For Electronics, Inc., 141 
Malden St., Boston 18, Mass. 

Circle 425 on inquiry card. 


PLATINUM RESISTANCE THERMOM- 
ETERS are subject of new 15-page 
booklet.—Trans-Sonics Inc., Burling- 
ton, Mass. 

Circle 426 on inquiry card. 


SERVOS, MOTORS 





ject of new 4-page bulletin A-5206-B. | 


—Vickers Inc., Detroit 32, Mich. 
Circle 427 on inquiry cagd.” 


MINIATURE DC/AC BLOWER specifi- 

cations are given in new 14-page bul- 

letin #500.—Globe Industries Inc., 

1784 Stanley Ave., Dayton 4, Ohio. 
Circle 428 on inquiry card. 


MIN. PERMANENT-MAGNET type dc 
motors are subject of new 2-page 
catalog sheet #1857.—Servo-Tek 
Products Co., Inc., 1086 Goffle Rd., 
Hawthorne, N. J. 


Circle 429 on inquiry card. 


GEAR REDUCTION KIT providing 23 

gear ratios is described in new 2-page 

illustrated leaflet, LP-3533—Link 

Aviation Inc., Binghamton, N. Y. 
Circle 430 on inquiry card. 


SERVO ACCELEROMETER specs. are 


given in new 4-page bulletin, Data 





to the 
line of 


Splicers 


| ANOTHER FIRST! 


AIRCRAFT PISTON PUMPS are sub- | 





File 410.—Donner Scientific Co., Con- | 


cord, Calif. 


Circle 431 on inquiry card. 


PRECISION ANGULAR DIVIDER for 
accurate angular positioning of syn- 
chros is discussed in new 6-page bul- 
letin, D-3.—Theta Inst. Corp., 48 Pine 
St., E. Patterson, N. J. 

Circle 432 on inquiry card. 


INERTIA-DDAMPED SERVOMOTOR 
characteristics are described in new 
2-page data sheet.—Beckman/ Helipot 
Corp., Newport Beach, Calif. 

Circle 433 on inquiry card. 


SYNGHROS and rotary components, 





new 20-page catalog.—Clifton Preci- | 


sion Prod. Co., Inc., Clifton Heights, | 


Penna. 
Circle 434 on inquiry card. 


TUBES, TRANSISTORS 
REFLEX SRX-92 KLYSTRON for 8.5- 


10.5 me range is described in new 3- 
page bulletin 23-40-D-17A.—Sperry 
Gyroscope Co., Div. of Sperry Rand 
Corp., Great Neck, N. Y. 


Circle 435 on inquiry card. 


MINI THYRATRON for use in relay, 
grid-controlled rectifier, and pulse- 
modulator circuits is described in new 
technical bulletin #5727.—RCA Tube 
Div., Harrison, N. J. 

Circle 436 on inquiry card. 





| Splicing Digital Paper Tape or Bizmac Tape with- 
out cement or adhesives. 


| NOTHING ADDED! 


| FUSED TOGETHER IN 23 SECONDS 


| © Models available for all size digital tapes. 


e@ If it’s a splicer you need which does not use 


world famous | 
"Miracle | 
Presto- | 






on 


cement or adhesives, we make it. 
@ For paper, film, magnetic tape, 
or any plastic materials. Write 


For more information circle 44 on inquiry 


us your requirements, 


Dept. M 


card. 


PRESTOSEAL MFG. CORP. 


3727 33rd St., Long Island City 1, N.Y. 





ALLIED’S NEW 
Subminiature 
TOGGLE SWITCHES 


These new subminiature switches are 
particularly well suited to printed cir- 
cuit, transistorized and othér miniatur- 











ized equipment. ACTUAL 
SPECIFICATIONS: 
Contact Ratings: Low level to 
5 Amp. (Res.) 115 VAC, 24 VDC 
Dielectric: 1000 volts RMS 
Handle: Vibration: 10-G 10-500 cps 
Ball Type Toggle Shock: Specification MIL-S-901 
Bushing: (Type C) . 
V4-40 Thd. Endurance: 10,000 Make and 
Body: Break Cycles 
Single Pole— Tumbling: In accordance with Sig- 
«520 x .270 x .320 nal Corps Requirements 
Double Pole— Corrosion Resistance: 50 hour 
-520 x .520 x .320 Salt Spray per Federal Spec. 
Terminals: QQ-M-151 
Gold Flashed Humidity: 10 Cycles per Specifi- 
cation MIL-S-3950 
Seal: Low Temperature Rubber 
Boot for Panel Sealing is available 


WRITE FOR BULLETIN TG 


For more information circle 1 on inquiry 


LLIED CONTROL 


MINIATURE SWITCH DIVISION OF 


ALLIED CONTROL COMPANY, 
2 East End Avenue, New York 21, 


INC., 
N.Y. 


card. 
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EPOXIES 


can now be 


REMOVED 
from embedded components 


to replace or repair defective parts 
or to salvage valuable parts in em- 
bedded circuits by fully or partly 
removing the encapsulating resin 
| with the 





NEW 


STRIPPER-SOLVENT | 
“MONASTRIP” EP | 


MONASTRIP EP is now being used 
successfully by many leading elec- 
| tric, electronic and aircraft plants. 
No special equipment is needed. 


For details write to | 
Chemical Division of 


INDUSTRIES, INC. | 


Paterson 17, New Jersey | 











For more information — circle 7 on inquiry card. 








JUNCTION TRANSISTOR, germanium 
p-n-p type, 2N404 characteristics are 
explained in new 4-page bulletin.— 
RCA Semiconductor Div., Somerville, 
N. J. 


Circle 437 on inquiry card. 


SILICON TRANSISTORS specifications 
2N471A, 2N474A and 2N479A new in 
MIL-SPEC form are given in tech- 
nical bulletins, TE-1353 G, H, and J. 
—Transitron Electronic Corp., Mel- 
rose 76, Mass. 

Circle 438 on inquiry card. 


NPN SILICON TRANSISTOR specifica- 
tions in MIL-T form are given in new 
4-page data sheets, TE-1353H and 
TE-1353J.—Transitron Electronic 
Corp., Wakefield, Mass. 


Circle 439 on inquiry card. 


JUNCTION TRANSISTORS, 2N409, 
2N410 for 455ke intermediate fre- 
quency amplifiers, and 2N411 and 
2N412 for converter service in port- 
able radios, are described in technical 
bulletins similarly numbered.—RCA 
Semiconductor Div. Somerville, N. J. 
Circle 440 on inquiry card. 


FACILITIES & 
ENVIRONMENTAL TESTS 


PORTABLE SHIELDED MEASURE- 
MENT chamber is described in Data 
sheet 131.—Magnetic Div., Perfection 
Mica Co., 1322 N. Elston Ave, Chi- 
cago 22, Ill. 


Circle 465 on inquiry card. 
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MONA | 





POLYESTERS 





RADOME TESTING for deflection an- 
gle of radar beam is described in 
new 2-page Form 150-257.—California 
Technical Industries, Div. of Textron 
Inc., 1421 Old Country Rd., Belmont, 
Calif. 


Circle 441 on inquiry card. 


NEW FAGILITIES for electronics, com- 
puters, space and weapons systems 
are described in new 8-page brochure. 
—Aeronutronic Systems Ince., 1234 
Air Way. Glendale, Calif. 

Circle 442 on inquiry card. 


INSTRUMENTATION CONTROL PAN- 
EL for rocket firing, etc., is described 
in new 2-page bulletin—Era Engrg. 
Inc., 1009 Montana Ave. Santa Moni- 
ca, Calif. 

Circle 443 on inquiry card. 


HIGH INTENSITY NOISE, systems for 
acoustic testing are described in new 
8-page bulletin 3R3182.—RCA, Build- 
ing 15-1, Camden, N. J. 


Circle 444 on inquiry card. 


TECHNICAL PROJECT SUMMARIES of 
24 electronics projects is subject of 
new 24-page booklet.—Pickard & 
Burns Inc., 240 Highland Ave., Need- 
ham 94, Mass. 


Circle 445 on inquiry card. 


CABLES, CONNECTORS 
MICROWAVE COAXIAL and test ter- 


minations are described in new 4- 
page catalog.—Radar Design Corp., 
210 Fifth Ave., New York 10, N. Y. 


Circle 446 on inquiry card. 





MICRO-MIN CONNECTORS with specs, 
are described in new 4-page technical 
brochure, MM22.—DeJur Amsco 
Corp., 45-01 Northern Blvd., Long 
Island City 1, N. Y. 


Circle 447 on inquiry card. 


TEFLON HOSE ASSEMBLY specifica- 

tions are given in new 4-page illus- 

trated catalog supplement.—Titeflex 

Ine., Hendee St., Springfield 4, Mass. 
Circle 448 on inquiry card. 


TURRET TERMINAL wall chart and a 
40-page tab-indexed catalog for 
draftsmen and design engineer refer- 
ence.—Precision Metal Products Co., 
Stoneham 80, Mass. 


Circle 449 on inquiry card. 


AUDIO ACCESSORIES are listed and 
described in new 4-page catalog.— 
Switchcraft Inc., 1328-30 N. Halsted 
St., Chicago 22, Ill. 


Circle 450 on inquiry card. 


AIRCRAFT CABLES and assemblies 
are described in new 4-page brochure. 
—Aircraft Div., Bergen Wire Rope 
Co., Gregg St., Lodi, N. J. 


Circle 451 on inquiry card. 


TAP-LOK INSERTS H-Series are de- 


scribed in new 2-page engineering 
standards bulletin IN-38.—Groov-Pin 
Corp., Causeway, 


1125 Hendricks 
Ridgefield, N. J. 


Circle 452 on inquiry card. 


MINIGOAX GABLE specifications are 
described in new bulletin.—Tensolite 
Insulated Wire Co. Inc., Tarrytown, 
N. Y. 

Circle 453 on inquiry card. 


AIRCRAFT FASTENERS, stumps and 


collars are described in new 12-page 
catalog, Form 8-415.—Huck Mfg. Co., 
2480 Bellevue Ave., Detroit 7, Mich. 


Circle 454 on inquiry card. 


SPLICING CONNECTOR for “pigtail” 
wire connections is described in 2-page 
data sheet.—Burndy Corp. Norwalk, 
Conn. 

Circle 455 on inquiry card. 


COAXIAL COMPONENTS are described 
and application characteristics given 
in new 28-page catalog.—Microlab, 71 
Okner Pkwy., Livingston, N. J. 


Circle 456 on inquiry card. 


ELECTRONIC CHEMICALS are sub- 


ject of new 28-page technical bulletin 
#1000-25.—General Cement Mfg. Co., 
Rockford, Ill. 


Circle 457 on inquiry card. 


AMATEUR COMMUNICATIONS EQUIP- 
MENT certified for Civil Defense use 


is detailed in new 28-page catalog.— | 


E. F. Johnson Co., Waseca, Wis. 


Circle 458 on inquiry card. 


AUTOMATIC IRREVERSIBLE locks for 
aircraft controls are described in new 
4-page bulletin RM-5.—Reid Metal 
Products Inc., 2021 N. Lincoln, Bur- 
bank, Calif. 


Circle 459 on inquiry card. 


MISCELLANEOUS 
SILICON SOLAR BATTERY character- 


istics are given in new 2-page bulletin 
#SR156.—International Rectifier 
Corp., El Segundo, Calif. 


Circle 460 on inquiry card. 





TILT-TOP DOLLY with power outlets 


is described in new 2-page leaflet.— 
P.B.R. Mfg. Co., H and Luzerne Sts., 
Philadelphia 24, Pa. 


Circle 461 on inquiry card. 


PRECIS!ON OPTICS are described and 
illustrated in 4-page bulletin 737.— 
Plummer & Kershaw, 2759 Frankford 
Ave, Philadelphia, Pa. 


Circle 462 on inquiry card. 


ELECTRICAL WIRING devices are sub- 
ject of new 32-page catalog, No. 15. 


—Kulka Elec. Mfg. Co. Inc., Mt. Ver- 
non, N. Y. 


Circle 463 on inquiry card. 


MILITARY TRANSIT CASE measure- 
ments, data are given in new 4-page 
bulletin Series E.—Zero Mfg. Co., 
1121 Chestnut St., Burbank, Calif. 


Circle 464 on inquiry card. 











MULTIPLIER PHOTOTUBE 


FIG. 1. TYPE 
7102 MULTIPLI- 
ER PHOTOTUBE . 
has spectral re- 
sponse in red 
and near infra- 
red spectrum, 
with short time- 
resolution. 





A new head-on type of multiplier phototube (Fig. 1) 
designed for particularly high sensitivity and rapid 
response to radiation in the red and near-infrared 
ranges, is well suited for use in red and near-infrared 
spectrometry, infrared ranging, astronomical measure- 
ments involving near-infrared radiation, optical 
pyrometry, and in applications utilizing near-infrared 


radiation for communications. 
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FIG. 2. TYPE 7102, Schematic arrangement. 


92CS -946! 


The RCA 7102 (Fig. 2) incorporates an electron 
multiplier which utilizes the phenomenon of secondary 
emission to amplify signals composed of electron 
streams. Electrons emitted by the last dynode (No. 10) 
which collect on the anode constitute the output cur- 
rent. 


The spectral response covers the range from about 
4200 to 11000 angstroms, and maximum response 
occurs at approximately 8000 angstroms. 


Because small variations in amplification per stage 
produce very large changes in overall voltage multi- 
plier amplifications, it is advisable for désigners to 
provide adequate adjustment of supply voltage per 
stage to allow for variations between individual tubes. 
Magnetic and electrostatic shielding is also required 
in some applications. 

Capable of very short time resolution, the time 
spread of the pulse at the anode is about 5 milli- 
microseconds measured at 50 percent of the maximum 
pulse height for an input pulse having a duration of 
1 millimicrosecond or less. (from 8-page technical 
bulletin #¢7102, Electron Tube Div., RCA, Harrison, 
N. J. 
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